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NOTICE 

T h i s  r e p o r t  was p r e p a r e d  a s  a n  a c c o u n t  o f  work s p o n s o r e d  
by t h e  U n i t e d  S t a t e s  Government. N e i t h e r  t h e  U n i t e d  S t a t e s  
n o r  t h e  U n i t e d  S t a t e s  Department  of  Energy ,  no r  any o f  t h e i r  
employees ,  no r  any of  t h e i r  c o n t r a c t o r s ,  s u b c o n t r a c t o r s ,  o r  
t h e i r  employees ,  makes any  w a r r a n t y ,  e x p r e s s e d  o r  i m p l i e d ,  
o r  assumes any l e g a l  l i a b i l i t y  o r  r e s p o n s i b i l i t y  f o r  t h e  
a c c u r a c y ,  c o m p l e t e n e s s  o r  u s e f u l n e s s  o f  any i n f o r m a t i o n ,  
a p p a r a t u s ,  p r o d u c t  o r  p r o c e s s  d i s c l o s e d ,  o r  r e p r e s e n t s  t h a t  
i ts  u s e  would n o t  i n f r i n g e  p r iva t e ly -owned  r i g h t s .  

The i n f o r m a t i o n  i s  t h e  r e s u l t  o f  t ax - suppor t ed  r e s e a r c h  
and a s  s u c h  is  n o t  c o p y r i g h t a b l e .  I t  may be f r e e l y  
r e p r i n t e d  w i t h  t h e  cus tomary  c r e d i t i n g  o f  t h e  s o u r c e .  The 
I d a h o  Depar tment  o f  Water  Resources  would a p p r e c i a t e  n o t i f  i- 
c a t i o n  o f  any r e p r i n t i n g  o f  t h i s  i n f o r m a t i o n .  
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PREFACE 

G e o t h e r m a l  e n e r g y  ( t h e  n a t u r a l  h e a t  e n e r g y  o t  t h e  e a r t h )  
1s receiving n a t i o n w i d e  a t t e n t i o n .  I n c r e a s i n g  i n v o l v e m e n t  
o f  many pa r t i e s  i n  t h e  e x p l o r a t i o n  f o r  and  d e v e l o p m e n t  o f  
t h i s  e n e r g y  s o u r c e  h a s  b e e n  a c c e l e r a t e d  b y  f o u r  f a c t o r s :  

1. E c o l o g i c a l l y ,  g e o t h e r m a l  e n e r g y  a p p e a r s  t o  b e  a 
b e t t e r  a l t e r n a t i v e  t h a n  o t h e r  m e t h o d s  o f  power  
g e n e r a t i o n  s u c h  as n u c l e a r ,  f o s s i l  f u e l  or hydro-  
e l e c t r i c .  

2 .  E c o n o m i c a l l y ,  i t  c o m p e t e s  f a v o r a b l y  w i t h  hydro-  
e l e c t r i c  a n d  f o s s i l  f u e l  power  g e n e r a t i o n  a n d  may be 
less  e x p e n s i v e  t h a n  n u c l e a r  m e t h o d s .  

3 .  Enormous r e s e r v e s  o f  g e o t h e r m a l  r e s o u r c e s  h a v e  b e e n  
i d e n t i f i e d  a n d  c a n  b e  d e v e l o p e d  i f  t h e  e f f o r t  i s  
made t o  u t i l i z e  them.  

4 .  E f f i c i e n t  u s e  o f  a l l  e n e r g y  s o u r c e s  is  r e c o g n i z e d  a s  
n e c e s s a r y  i f  p r e s e n t  e n e r g y  s h o r t a g e s  are t o  b e  
a l l e v i a t e d  a n d  f u t u r e  s h o r t a g e s  a v o i d e d .  

Published i n f o r m a t i o n  o n  t h e  g e o t h e r m a l  p o t e n t i a l  i n  
I d a h o  c o n s i s t s  m o s t l y  o f  numerous  r e p o r t s  t h a t  b r i e f l y  
d e s c r i b e  o r  m e n t i o n  t h e r m a l  water o c c u r r e n c e s  i n  p a r t i c u l a r  
areas or r e g i o n s  o f  t h e  s t a t e .  S e v e n  p u b l i s h e d  r e p o r t s  
( S t e a r n s  a n d  o t h e r s ,  1 9 3 7 ;  W a r i n g ,  1 9 5 6 ;  R o s s ,  1 9 7 1 ;  N i c h o l s  
a n d  o t h e r s ,  1 9 7 2 ;  W a r n e r ,  1 9 7 2  a n d  1 9 7 5 ;  Young and  F l i t c h e l l ,  
1 9 7 3 )  h a v e  b e e n  w r i t t e n  o n  I d a h o ' s  g e o t h e r m a l  p o t e n t i a l  o n  a 
s t a t e w i d e  b a s i s .  T h r e e  o f  t h e  r e p o r t s  are m a l n l y  com- 
p i l a t i o n s  o f  p r e - e x i s t i n g  d a t a  c o l l e c t e d  by v a r i o u s  i n v e s t i -  
g a t o r s  o v e r  a n  e x t e n d e d  t i m e  i n t e r v a l  o f  a p p r o x i m a t e l y  50 t o  
6 0  y e a r s .  War ing  ( 1 9 6 5 ,  p. 26-31) e s s e n t i a l l y  u p d a t e s  t h e  
d a t a  o f  S t e a r n s  and  o t h e r s  ( 1 9 7 3 ,  p .  1 3 6 - 1 5 1 ) .  Godwin a n d  
o t h e r s  ( 1 9 7 1 )  c l a s s i f i e d  a p p r o x i m a t e l y  6 , 0 7 5 , 0 0 0  h e c t a r e s  
( 1 5  m i l l i o n  acres)  o f  l a n d  i n  I d a h o  a s  b e i n g  p r o s p e c t i v e l y  
v a l u a b l e  f o r  g e o t h e r m a l  e x p l o r a t i o n .  R o s s  ( 1 9 7 1 )  p u b l i s h e d  
g e o l o g i c  a n d  c h e m i c a l  i n f o r m a t i o n  o n  a b o u t  380  t h e r m a l  w a t e r  
o c c u r r e n c e s ,  a n d  p r e s e n t e d  b r i e f  e v a l u a t i o n s  o f  t h e  g e o t h e r -  
m a l  p o t e n t i a l  o f  d i f f e r e n t  r e g i o n s  o f  t h e  s t a t e .  N i c h o l s  
a n d  o t h e r s  ( 1 9 7 2 )  i d e n t i f i e d  nonpower  u s e s  and  t h e  e c o n o m i c  
i m p a c t  o f  t h e s e  u s e s  o n  I d a h o .  Warner  ( 1 9 7 2  a n d  1 9 7 5 )  d e a l t  
w i t h  I d a h o ' s  g e o t h e r m a l  p o t e n t i a l  b a s e d  o n  i t s  r e g i o n a l  
g e o l o g i c  s e t t i n g .  O t h e r  r e p o r t s  d e a l  w i t h  l o c a l i z e d  a r e a s .  
Young a n d  W h i t e h e a d  ( 1 9 7 5 a ,  1 9 7 5 b )  wrote o n  t h e  g e o t h e r m a l  
p o t e n t i a l  o f  t h e  Bruneau-Grand V i e w  and  Weiser a r e a s .  
M i t c h e l l  ( 1 9 7 6 a ,  1 9 7 6 b ,  1 9 7 6 c )  p u b l i s h e d  i n f o r m a t i o n  o n  t h e  
n o r t h e r n  Cache V a l l e y ,  B l a c k f o o t ,  a n d  Camas P r a i r i e  a r e a s .  



W i l s o n  a n d  o t h e r s  ( 1 9 7 6 )  r e p o r t e d  o n  g e o t h e r m a l  i n v e s t i g a -  
t i o n s  o f  t h e  C a s c a d e ,  I d a h o ,  a r e a .  Mink a n d  Graham ( 1 9 7 7 )  
r e p o r t e d  o n  t h e  g e o t h e r m a l  p o t e n t i a l  o f  t h e  west Boise area. 
I n  a d d i t i o n  t o  t h e  a b o v e  p u b l i s h e d  r e p o r t s ,  t h e r e  a r e  s e v e n  
u n p u b l i s h e d  o p e n - f i l e  r e p o r t s  p r e p a r e d  by t h e  U.S. G e o l o g i -  
c a l  S u r v e y  (USFS) t h a t  are l i s t e d  i n  t h e  s e l e c t e d  
r e f e r e n c e s .  T h e s e  a r e  a v a i l a b l e  f o r  p u b l i c  r e v i e w .  

I n  I d a h o ,  t h e  p r o s p e c t s  f o r  e a r l y  d e v e l o p m e n t  o f  
g e o t h e r m a l  e n e r g y  as  a n  e n e r g y  s o u r c e  a p p e a r  e x c e l l e n t .  The 
r e g i o n a l  g e o l o g i c  s e t t i n g  appears f a v o r a b l e  f o r  t h e  
e x i s t e n c e  o f  l a r g e  g e o t h e r m a l  f i e l d s ,  a l t h o u g h  l i t t l e  is  
known o f  t h e  f u l l  p o t e n t i a l  o f  t h i s  r e s o u r c e .  A g r e a t  d e a l  
more m u s t  b e  l e a r n e d  o f  g e o t h e r m a l  o c c u r r e n c e  a n d  u t i l -  
i z a t i o n .  The I d a h o  D e p a r t m e n t  o f  Water R e s o u r c e s  ( IDWR) 
i n i t i a t e d  a s t u d y  o f  g e o t h e r m a l  p o t e n t i a l  t o  g e n e r a t e  
i n t e r e s t  i n  d e v e l o p m e n t  o f  t h e  r e s o u r c e s  and  t o  p r o p e r l y  
p e r f o r m  t h e  d e p a r t m e n t ' s  r e g u l a t o r y  f u n c t i o n  (Water I n f o r -  
m a t i o n  B u l l e t i n  N o .  30 .  P a r t  1, Young a n d  M i t c h e l l ,  1 9 7 3 ) .  
The s t u d y ,  p r e p a r e d  j o i n t l y  w i t h  t h e  USGS, l o c a t e d  25 a r e a s  
i n  I d a h o  w h e r e  i n d i c a t i o n s  o f  p o t e n t i a l  power  d e v e l o p m e n t  
u t i l i z i n g  g e o t h e r m a l  e n e r g y  were f o u n d .  P a r t s  2 ,  3 ,  a n d  4 
o f  W a t e r  I n f o r m a t i o n  B u l l e t i n  No. 3 0 ,  p r e p a r e d  by t h e  USGS, 
s t u d i e d  a r e a s  i n  s o u t h w e s t  I d a h o .  P a r t s  5 ,  6 ,  a n d  7 ,  
p r e p a r e d  by t h e  I D W R ,  s t u d i e d  a r e a s  i n  s o u t h - c e n t r a l  a n d  
s o u t h e a s t e r n  I d a h o .  P a r t  8 ,  p r e p a r e d  j o i n t l y  by t h e  IDWR 
a n d  t h e  S o u t h e r n  M e t h o d i s t  U n i v e r s i t y ,  d e s c r i b e s  t h e  h e a t  
f l o w  r e g i m e  i n  a n d  a r o u n d  t h e  S n a k e  R i v e r  P l a i n .  

T h e r e  are f o u r  o b j e c t i v e s  common t o  e a c h  o f  t h e  s t u d i e s :  
(1) t o  e n c o u r a g e  t h e  d e v e l o p m e n t  o f  t h e  r e s o u r c e  t h r o u g h  
p u b l i c  knowledge  o f  i ts  o c c u r r e n c e ,  c h a r a c t e r i s t i c s ,  o r i g i n ,  
a n d  p r o p e r t i e s ;  ( 2 )  t o  d e v e l o p  t h e  e x p e r t i s e  w i t h i n  t h e  IDWR 
t o  p r o p e r l y  p e r f o r m  i t s  f u n c t i o n  o f  r e g u l a t i o n  o f  t h e  
r e s o u r c e ;  ( 3 )  t o  p r o t e c t  t h e  g r o u n d  a n d  s u r f a c e  waters o f  
t h e  s t a t e  f r o m  d e l e t e r i o u s  e f f e c t s  t h a t  m i g h t  b e  b r o u g h t  
a b o u t  by l a r g e - s c a l e  g e o t h e r m a l  d e v e l o p m e n t  e f f o r t s  by 
p u b l i c  or p r i v a t e  p a r t i e s ;  ( 4 )  t o  p r o t e c t  t h e  g e o t h e r m a l  
r e s o u r c e  f r o m  waste and  mismanagement  b e c a u s e  o f  l a c k  o f  
knowledge  o f  i t s  o c c u r r e n c e ,  c h a r a c t e r i s t i c s ,  a n d  p r o p -  
e r t i e s .  

T h i s  s t u d y  ( P a r t  9  o f  Water I n f o r m a t i o n  B u l l e t i n  
N o .  3 0 ) ,  p r e p a r e d  by I D W R ,  s u m m a r i z e s  a  pa r t  o f  t h e  e f f o r t  
t o  o b t a i n  a d d i t i o n a l  d a t a  o n  t h e  p r o p e r t i e s ,  o r i g i n ,  o c c u r -  
r e n c e ,  a n d  c h a r a c t e r i s t i c s  o f  t h i s  r e s o u r c e  i n  I d a h o .  I t  
c o n t a i n s  i n f o r m a t i o n  o n  8 9 9  t h e r m a l  w a t e r  o c c u r r e n c e s  w i t h  
s u r f a c e  t e m p e r a t u r e s  o f  200C or  h i g h e r  f r o m  b o t h  s p r i n g s  a n d  
w e l l s .  C h e m i c a l  a n a l y s e s  o f  357 o f  t h e  8 9 9  t o t a l  t h e r m a l  
w a t e r  s i t e s  a r e  a l s o  c o n t a i n e d  h e r e i n ,  a s  w e l l  a s  p r e v i o u s l y  
p u b l i s h e d  a n d  u n p u b l i s h e d  g e o p h y s i c a l ,  g e o l o g i c a l  a n d  h y d r o -  
l o g i c a l  i n f o r m a t i o n .  



T h i r t y - s i x  o f  t h e  4 4  c o u n t i e s  i n  I d a h o  a r e  d i s c u s s e d  i n  
separate c h a p t e r s  o f  t h i s  r e p o r t .  The e i g h t  c o u n t i e s  n o t  
d i s c u s s e d  i n  t h e  report  c o n t a i n  n o  known g e o t h e r m a l  water 
d i s c h a r g e s  a n d  l i t t l e  is known o f  t h e i r  g e o t h e r m a l  
p o t e n t i a l .  S i x  o f  t h e  e i g h t  c o u n t i e s  n o t  d i s c u s s e d  are i n  
n o r t h e r n  I d a h o :  B o n n e r ,  B o u n d a r y ,  K o o t e n a i ,  Benewah,  
C l e a r w a t e r  a n d  L e w i s  c o u n t i e s .  The o t h e r  t w o  ( L i n c o l n  a n d  
M i n i d o k a  c o u n t i e s )  a re  w i t h i n  t h e  e a s t e r n  S n a k e  R i v e r  P l a i n  
a q u i f e r ,  w h i c h  may mask d e e p  t h e r m a l  a n o m a l i e s  i n  t h e s e  
c o u n t i e s .  



ABSTRACT 

T h e r e  are 8 9 9  t h e r m a l  w a t e r  o c c u r r e n c e s  known i n  I d a h o ,  
i n c l u d i n g  ,258 s p r i n g s  and  6 4 1  we l l s  h a v i n g  t e m p e r a t u r e s  
r a n g i n g  f r o m  20 t o  93OC. F i f t y - o n e  c i t i e s  or  t o w n s  i n  I d a h o  
c o n t a i n i n g  30  p e r c e n t  o f  t h e  s t a t e ' s  p o p u l a t i o n  a r e  w i t h i n  5  
km o f  known g e o t h e r m a l  s p r i n g s  o r  w e l l s .  T h e s e  i n c l u d e  
s e v e r a l  o f  I d a h o ' s  major c i t i e s  s u c h  as  L e w i s t o n ,  C a l d w e l l ,  
Nampa, Boise, Twin F a l l s ,  P o c t e l l o ,  a n d  I d a h o  F a l l s .  

F o u r t e e n  s i t e s  a p p e a r  t o  h a v e  s u b s u r f a c e  t e m p e r a t u r e s  o f  
140°C o r  h i g h e r  a c c o r d i n g  t o  t h e  s e v e r a l  c h e m i c a l  g e o t h e r -  
mometers a p p l i e d  t o  t h e r m a l  w a t e r  d i s c h a r g e s .  T h e s e  i n c l u d e  
Weiser, Big  C r e e k ,  W h i t e  L i c k s ,  V u l c a n ,  R o y s t o n e ,  Bonne- 
v i l l e ,  C r a n e  C r e e k ,  Cove C r e e k ,  I n d i a n  C r e e k ,  a n d  Deer C r e e k  
h o t  s p r i n g s ,  a n d  t h e  R a f t  R i v e r ,  P r e s t o n ,  a n d  Magic Reser- 
v o i r  a r e a s . .  T h e s e  s i t e s  c o u l d  b e  i n d u s t r i a l  s i t es ,  b u t  
s e v e r a l  are i n  remote areas away f r o m  major t r a n s p o r t a t i o n  
a n d ,  t h e r e f o r e ,  wou ld  p r o b a b l y  b e  b e s t  u t i l i z e d  f o r  e l e c t r i -  
c a l  power g e n e r a t i o n  u s i n g  t h e  b i n a r y  c y c l e  or Magma Max 
p r o c e s s .  

P r e s e n t  uses r a n g e  f r o m  s p a c e  h e a t i n g  t o  power  
g e n e r a t i o n .  S i x  a r e a s  are known w h e r e  commercial g r e e n h o u s e  
o p e r a t i o n s  are c o n d u c t e d  f o r  g r o w i n g  c u t  a n d  p o t t e d  f l o w e r s  
a n d  v e g e t a b l e s .  S p a c e  h e a t i n g  is  s u b s t a n t i a l  i n  o n l y  two 
p l a c e s  ( B o i s e  a n d  Ketchum) a l t h o u g h  numerous  i n d i v i d u a l s  
s c a t t e r e d  t h r o u g h o u t  t h e  s t a t e  make u s e  o f  t h e r m a l  water f o r  
s p a c e  h e a t i n g  a n d  p r i v a t e  swimming f a c i l i t i e s .  T h e r e  are 22 
o p e r a t i n g  resorts u s i n g  t h e r m a l  water and  two commercial 
warm-water  f i s h - r e a r i n g  o p e r a t i o n s .  

The g e o t h e r m a l  p o t e n t i a l  i n  I d a h o ' s  f u t u r e  c a n  b e  most 
b e n e f i c i a l ,  p r o v i d i n g  t h e  r e s o u r c e  is  u t i l i z e d  i n  a n  
e n v i r o n m e n t a l  a n d  e c o n o m i c a l  manner .  W h i l e  some t h e r m a l  
waters are  b e i n g  u s e d  t o  t h e i r  maximum, most h e a t  is  
d i s s i p a t e d  t h r o u g h  i r r i g a t i o n  p r a c t i c e s  or is d i s c h a r g e d  
u n u s e d .  

I t  a p p e a r s  t h a t  t h e  g r e a t e s t  p o t e n t i a l  f o r  r a p i d  o n - l i n e  
i n d u s t r i a l  process h e a t  is  i n  t h e  B o i s e ,  Nampa-Caldwel l ,  
P o c a t e l l o ,  a n d  Weiser areas w h e r e  g e o t h e r m a l  d i s c h a r g e s  f r o m  
s e v e r a l  w e l l s  a r e  known. E x i s t i n g  i n d u s t r y  i n  t h e s e  areas 
c o u l d  p o s s i b l y  b e  i n d u c e d  t o  r e t r o f i t  t o  g e o t h e r m a l  p r o c e s s  
o r  space h e a t  i f  s u f f i c i e n t  t e m p e r a t u r e s  a n d  f l o w  r a t e s  c a n  
b e  f o u n d .  



GENERAL INTRODUCTION 

PURPOSE AND SCOPE 

T h i s  r e p o r t  was p r e p a r e d  i n  r e s p o n s e  t o  t h e  many re- 
q u e s t s  from I d a h o ' s  c i t i z e n s  and i n d u s t r i e s  f o r  a u t h o r i t a -  
t i v e  i n f o r m a t i o n  p e r t a i n i n g  t o  t h e  s t a t e ' s  g e o t h e r m a l  r e -  
s o u r c e s .  The r e p o r t  p r i m a r i l y  o u t l i n e s  t h e  c h a r a c t e r i s t i c s ,  
o c c u r r e n c e s ,  and uses ( p r e s e n t  and p o t e n t i a l )  o f  low t e m -  
p e r a t u r e  (<150°C) t h e r m a l  w a t e r s ,  w i t h  minor  emphas i s  on  
h i g h  t e m p e r a t u r e  (>150°C) w a t e r s .  The i n f o r m a t i o n  p r e s e n t e d  
i n  t h i s  r e p o r t  is  d e s i g n e d  t o  expand t h e  IDWR d a t a  bank ,  
e n a b l i n g  t h e  IDWR t o  b e t t e r  s e r v e  t h e  p u b l i c  and p r i v a t e  
s e c t o r  w h i l e  e n h a n c i n g  t h e  d e p a r t m e n t ' s  r e g u l a t o r y  
r e s p o n s i v e n e s s .  I n  a d d i t i o n ,  compu te r i zed  well and  s p r i n g  
d a t a  were s u p p l i e d  t o  t h e  N a t i o n a l  Ocean ic  and Atmospher ic  
A d m i n i s t r a t i o n  f o r  t h e  deve lopment  o f  t h e  f i r s t  s t a t e  
g e o t h e r m a l  map ( P l a t e  1 i n  p o c k e t )  and t o  t h e  U.S. Geo- 
l o g i c a l  S u r v e y  f o r  s u p p l e m e n t i n g  t h e  geo the rm d a t a  bank. 

The g e n e r a l  o b j e c t i v e s  o f  t h e  s t u d y  and r e p o r t  a r e  a s  
f o l l o w s :  (1) d e s c r i b e ,  i n  a  s i n g l e  r e f e r e n c e ,  t h e  t h e r m a l  
w a t e r  c h e m i s t r y  and  q u a l i t y  from e x i s t i n g  and newly a c q u i r e d  
d a t a  on t h e r m a l  s p r i n g s  and w e l l s ;  ( 2 )  e v a l u a t e  t h e  s t a t e -  
wide  g e o t h e r m a l  p o t e n t i a l  from t h e  s t a n d p o i n t  o f  d i r e c t  h e a t  
a p p l i c a t i o n ;  ( 3 )  p i n p o i n t  s p e c i f i c  a r e a s  and g e n e r a l  u s e s  
f o r  d i r e c t  h e a t  a p p l i c a t i o n ;  ( 4 )  p r o v i d e  b a s i c  d a t a  on l o w  
t e m p e r a t u r e  r e s o u r c e s  f o r  p o t e n t i a l  u s e s ;  ( 5 )  g i v e  
recommendat ions  a b o u t  a r e a s  o f  t h e  s t a t e  t h a t  c o u l d  r e c e i v e  
l a r g e  b e n e f i t s  f rom d e t a i l e d  s t u d y .  

Most l o c a t i o n s  were f i e l d  checked  t o  c o n f i r m  t h e  
r e p o r t e d  t h e r m a l  d i s c h a r g e .  S e v e r a l  o c c u r r e n c e s  r e p o r t e d  i n  
o t h e r  p u b l i c a t i o n s  were looked  f o r  b u t  n o t  found .  These a r e  
n o t  i n c l u d e d  i n  t h i s  r e p o r t .  O t h e r s  i n  remote  a r e a s  were 
n o t  f i e l d  checked  b u t  a r e  i n c l u d e d  and  l a b e l e d  " n o t  f i e l d  
c h e c k e d "  i n  t h e  b a s i c  d a t a  t a b l e s  i n  t h e  append ix .  

WELL- AND SPRING-NUMBERING SYSTEM 

The numbering s y s t e m  used by t h e  IDWR and t h e  USGS i n  
I d a h o  i n d i c a t e s  t h e  l o c a t i o n  o f  w e l l s  o r  s p r i n g s  w i t h i n  t h e  
o f f i c i a l  r e c t a n g u l a r  s u b d i v i s i o n  o f  t h e  p u b l i c  l a n d s ,  w i t h  
r e f e r e n c e  t o  t h e  B o i s e  b a s e  l i n e  and m e r i d i a n .  The f i r s t  
two segmen t s  o f  t h e  number d e s i g n a t e  t h e  t ownsh ip  and r a n g e .  
The t h i r d  segment  g i v e s  t h e  s e c t i o n  number, f o l l o w e d  by 
t h r e e  l e t t e r s  and a  numera l ,  which i n d i c a t e  t h e  q u a r t e r  
s e c t i o n ,  t h e  40-acre  t r a c t ,  t h e  1 0 - a c r e  t r a c t ,  and t h e  
s e r i a l  number of  t h e  w e l l  w i t h i n  t h e  t r a c t ,  r e s p e c t i v e l y .  
Q u a r t e r  s e c t i o n s  a r e  l e t t e r e d  a ,  b ,  c ,  and d  i n  a  c o u n t e r -  



c l o c k w i s e  o r d e r  f rom t h e  n o r t h e a s t  q u a r t e r  o f  e a c h  s e c t i o n  
( f i g u r e  1) .  W i t h i n  t h e  q u a r t e r  s e c t i o n s ,  40-acre  and 
1 0 - a c r e  t r a c t s  a r e  l e t t e r e d  i n  t h e  same manner. W e l l  
1S-17E-23aabl is i n  t h e  NW1/4 NE1/4 NE1/4 o f  S e c t i o n  23,  
T . l  S ,  R.17 E ,  and was t h e  f i r s t  w e l l  i n v e n t o r i e d  i n  t h a t  
t r a c t .  S p r i n g s  a r e  d e s i g n a t e d  by t h e  l e t t e r  "S" f o l l o w i n g  
t h e  l a s t  numera l ;  f o r  example ,  1S-13E-34bcblS. 

USE OF METRIC UNITS 

The m e t r i c  o r  I n t e r n a t i o n a l  System ( S I )  o f  u n i t s  a r e  
used i n  t h i s  r e p o r t  t o  p r e s e n t  w a t e r  c h e m i s t r y  and mos t  
o t h e r  d a t a .  C o n c e n t r a t i o n s  o f  c h e m i c a l  s u b s t a n c e s  d i s s o l v e d  
i n  t h e  w a t e r  a r e  g i v e n  i n  m i l l i g r a m s  p e r  l i t e r  (mg/l)  r a t h e r  
t h a n  i n  p a r t s  p e r  m i l l i o n  (ppm) a s  i n  some p r e v i o u s  Water  
I n f o r m a t i o n  B u l l e t i n s .  Numerical  v a l u e s  f o r  c h e m i c a l  con- 
c e n t r a t i o n s  a r e  e s s e n t i a l l y  e q u a l ,  whe the r  r e p o r t e d  i n  mg/l 
o r  ppm f o r  t h e  r a n g e  of  v a l u e s  r e p o r t e d  i n  t h i s  r e p o r t .  
Water t e m p e r a t u r e s  a r e  g i v e n  i n  d e g r e e s  C e l s i u s  ( O C ) .  
F i g u r e  2 shows t h e  r e l a t i o n  between d e g r e e s  C e l s i u s  and  
d e g r e e s  F a h r e n h e i t .  

L i n e a r  measurements  ( i n c h e s ,  f e e t ,  miles) a r e  g  i v e n  i n  
t h e i r  c o r r e s p o n d i n g  m e t r i c  u n i t s  ( m i l l i m e t e r s ,  meters, k i l o -  
meters). Weight and volume measurements  a r e  a l s o  g i v e n  i n  
t h e i r  c o r r e s p o n d i n g  m e t r i c  u n i t s .  Area measurements  a r e  
a l s o  l i s t e d  i n  S I  u n i t s .  T a b l e  1 g i v e s  c o n v e r s i o n  f a c t o r s  
f o r  t h e s e  u n i t s .  

TABLE 1 
ENGLISH METRIC CONVERSION FACTORS 

To Convert from To Multiply by 

acres hectares 0.405 
inches centimeters 2.540 
feet meters 0.305 
yards meters 0.914 
miles kilometers 1.609 
sq. miles sq. kilometers 2.589 
gallons liters 3.785 
ounces grams 28.349 
hectares acres 2.471 
pounds kilograms 0.454 
tons (short) tons (metric) 0.907 
centimeters inches 0.394 
meters feet 3.281 
meters yards 1 .094 
kilometers miles 0.621 
sq. kilometers sq. miles 0.386 
liters gallons 0.264 
grams ounces 0.035 
kilograms pounds 2.205 
tons (metric) tons (short) 1.102 



FIGURE 1. Dlagram showlng t h e  w e l l -  and spring-numbering 
sys t em f o r  Idaho .  (Us lny  w e l l  1s -17E-23aabl . )  
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F I G U R E  2 .  Tempera tu re  c o n v e r s i o n  g r a p h .  
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CHEMICAL GEOTHERMOMETERS 

I n  t h i s  r e p o r t ,  t h e  g e o t h e r m a l  p o t e n t i a l  o f  v a r i o u s  
a r e a s  i n  I d a h o  h a s  been  e v a l u a t e d  from f i v e  f a c t o r s ,  i n -  
c l u d i n g  s e v e r a l  c h e m i c a l  geo the rmomete r s ,  w a t e r  t e m p e r a t u r e  
a t  s u r f a c e ,  g e o l o g y ,  g e o p h y s i c a l ,  and h y d r o l o g y .  A s  t h e  
c h e m i c a l  geothermome t e r s  a r e  o r i g i n a l  i n t e r p r e t a t i o n s ,  t h e y  
a r e  d i s c u s s e d  t o  c l a r i f y  t h e i r  meaning. Much of  t h e  
g e o l o g y ,  g e o p h y s i c s  and hydro logy  is  from p u b l i s h e d  r e p o r t s  
and  is  n o t  d i s c u s s e d  h e r e .  

P r e l i m i n a r y  e v a l u a t i o n s  o f  g e o t h e r m a l  s y s t e m s  a r e  b e i n g  
s u c c e s s f u l l y  conduc ted  u s i n g  c h e m i c a l  geo the rmomete r s .  I n  
t h e  R a f t  R i v e r  V a l l e y  of  s o u t h e a s t e r n  I d a h o ,  t h e  r e l i a b i l i t y  
o f  t h e s e  c h e m i c a l  geothermorneters  h a s  been t e s t e d  by d e e p  
d r i l l i n g .  The q u a r t z  and sodium-potassium-calcium (Na-K- 
Ca)  e s t i m a t e d  a q u i f e r  t e m p e r a t u r e s  (Young and M i t c h e l l ,  
1 9 7 3 )  and  s i l i c a  mix ing  model c a l c u l a t i o n s  (Young and  
M i t c h e l l ,  1 9 7 3 ,  u n p u b l i s h e d  d a t a )  a g r e e d  v e r y  c l o s e l y  
( w i t h i n  10°C) w i t h  t e m p e r a t u r e s  found  i n  d e p t h  (Kunze,  
1 9 7 5 ) .  T h i s  p roven  r e l i a b i l i t y  i n  t h e  R a f t  R i v e r  V a l l e y  
g i v e s  some measure  of  c o n f i d e n c e  i n  a p p l y i n g  t h e  same 
methods t o  o t h e r  s i m i l a r  a r e a s  of  t h e  s t a t e .  

The d e g r e e  of  r e l i a n c e  t o  be p l a c e d  on  a  c h e m i c a l  geo- 
thermometer  depends  on  many f a c t o r s .  The b a s i c  a s s u m p t i o n  
i s  t h a t  t h e  c h e m i c a l  c h a r a c t e r  o f  t h e  w a t e r  o b t a i n e d  by tem- 
p e r a t u r e  dependen t  e q u i l i b r i u m  r e a c t i o n s  i n  t h e  t h e r m a l  
a q u i f e r  is  c o n s e r v e d  from t h e  t i m e  t h e  w a t e r  l e a v e s  t h e  
a q u i f e r  u n t i l  i t  r e a c h e s  t h e  s u r f a c e .  The c o n c e n t r a t i o n  o f  
c e r t a i n  c h e m i c a l  c o n s t i t u e n t s  d i s s o l v e d  i n  t h e  t h e r m a l  
w a t e r s  c a n ,  t h e r e f o r e ,  be used  t o  e s t i m a t e  a q u i f e r  
t e m p e r a t u r e s .  

A q u i f e r  t e m p e r a t u r e s ,  c a l c u l a t e d  from t h e  q u a r t z ,  
Na-K-Ca c h e m i c a l  geo the rmomete r s  and mix ing  models  a s  w e l l  
a s  t h e  a t o m i c  r a t i o s  o f  s e l e c t e d  e l e m e n t s  found i n  t h e  t h e r -  
ma l  w a t e r s  of  I d a h o ,  a r e  g i v e n  i n  b a s i c  d a t a  t a b l e  2  i n  t h e  
a p p e n d i x .  These  were c a l c u l a t e d  from v a l u e s  of  con- 
c e n t r a t i o n  found  i n  b a s i c  d a t a  t a b l e  1. 

I n  b a s i c  d a t a  t a b l e  2 ,  t h e r e  a r e  1 0  columns which r e p r e -  
s e n t  a q u i f e r  t e m p e r a t u r e s .  T h e s e  1 0  columns of  b a s i c  d a t a  
t a b l e  2  were d e r i v e d  u s i n g  d i f f e r e n t  a s s u m p t i o n s  a s  t o  phys- 
i c a l  c o n t r o l s  g o v e r n i n g  d i s s o l v e d  c h e m i c a l  c o n s t i t u e n t s  i n  
t h e r m a l  w a t e r .  I n  most c a s e s ,  i t  a p p e a r s  t h a t  t h e  c h a l c e d -  
ony  (column Tq)  o r  Na-K-Ca (column T g )  c h e m i c a l  g e o t h e r -  
mometers may be t h e  most  a c c u r a t e  f o r  t h e r m a l  w a t e r  i n  
Idaho .  However, i n  many c a s e s  t h e s e  d i f f e r  by a s  much a s  
20-30OC. Chalcedony g e n e r a l l y  e s t i m a t e s  t e m p e r a t u r e s  
somewhat h i g h e r  t h a n  Na-K-Ca, p a r t i c u l a r l y  f o r  h i g h  pH 
w a t e r s  i s s u i n g  from g r a n i t i c  t e r r a i n s .  I t  is  n o t  p r e s e n t l y  
known which is  c l o s e s t  t o  t h e  a c t u a l  a q u i f e r  t e m p e r a t u r e .  . .. 



However, a s  d r i l l i n g  h a s  conf i rmed  t h e  r e l i a b i l i t y  of  
Na-K-Ca i n  R a f t  R i v e r  V a l l e y  i n  C a s s i a  County and f o r  o t h e r  
r e a s o n s ,  t h e  a u t h o r s  have more c o n f i d e n c e  s t a t i n g  t h a t  
Na-K-Ca may be t h e  more a c c u r a t e .  I n  any c a s e ,  b e s t  c o r r e -  
l a t i o n  is  o b t a i n e d  g e n e r a l l y  between Na-K-Ca and cha lcedony  
chemica l  geothermometers .  I n  s e v e r a l  a r e a s  where h i g h  w a t e r  
t e m p e r a t u r e s  a t  t h e  s u r f a c e  (>650C) have been measured ,  good 
ag reemen t  between q u a r t z  and Na-K-Ca chemica l  g e o t h e r -  
mometers i n d i c a t e s  t e m p e r a t u r e s  may be h i g h  enough f o r  w e t  
s team o r  b i n a r y  c y c l e  power g e n e r a t i o n .  

PRESENT AND POTENTIAL GEOTHERMAL USE I N  IDAHO 

Geothermal  e n e r g y  h a s  been used  i n  I d a h o  f o r  a  l o n g  
t ime.  F i g u r e  3 is a  map of  I d a h o  showing l o c a t i o n s  and 
c u r r e n t  u s e s  of  g e o t h e r m a l  e n e r g y  i n  t h e  s t a t e .  Uses have 
been made r a n g i n g  from e l e c t r i c a l  g e n e r a t i o n  u s i n g  p e l t o n  
wheels  t o  c a t f i s h  f a rming .  P r e s e n t  u s e s  of  g e o t h e r m a l  
e n e r g y  a r e  t a b u l a t e d  i n  t a b l e  2 ( m o d i f i e d  from N i c h o l s ,  e t .  
a l . ,  1 9 7 2 ) .  

Geothermal  e n e r g y  h a s  been used f o r  s p a c e  h e a t i n g  i n  
Bo i se  s i n c e  1893  and i n  Ketchum. C u r r e n t l y  s e v e r a l  
g reenhouse  o p e r a t i o n s  a r e  conduc ted  n e a r  Boise  f o r  f r e s h  and 
c u t  f l o w e r s .  O t h e r  g reenhouse  o p e r a t i o n s  u s i n g  g e o t h e r m a l  
e n e r g y  a r e  l o c a t e d  a t  Wei se r ,  Grand View, White Arrow Ranch 
n e a r  B l i s s ,  Banbury Hot S p r i n g s  a r e a  i n  t h e  Hagerman V a l l e y ,  
and on t h e  Sou th  Fork P a y e t t e  R i v e r  and a t  R a f t  R i v e r .  

I r r i g a t i o n  h a s  been a  l o n g - s t a n d i n g  use  of  t h e r m a l  w a t e r  
i n  Idaho ,  a l t h o u g h  most i r r i g a t o r s  c o n s i d e r  h o t  w a t e r  a  
n u i s a n c e  a s  it must be c o o l e d  b e f o r e  be ing  a p p l i e d  t o  c r o p s .  
Some r e p o r t  h e a v i e r  f i r s t  and l a s t  c u t t i n g s  of  a l f a l f a  a s  
t h e  growing  s e a s o n s  may be somewhat ex tended ;  however,  t h e  
e f f e c t  o f  t h e  h e a t  may be q u i t e  minor a s  opposed t o  t h e  
e f f e c t  o f  t h e  w a t e r  f rom a n  e x t r a  e a r l y  and a  l a t e  s e a s o n  
i r r i g a t i o n .  

S t o c k  w a t e r i n g  i n  w i n t e r  is  a n o t h e r  b e n e f i c i a l  u se  which 
c r e a t e s  i n c r e a s e s  i n  w e i g h t  g a i n  on l e s s  f e e d  w i t h  g e o t h e r -  
m a l l y  wa te red  l i v e s t o c k  compared t o  c o l d  wa te red  l i v e s t o c k .  

The Department  of  E n e r g y ' s  I d a h o  R a f t  R ive r  P r o j e c t  is 
d e s i g n e d  t o  g a t h e r  i n f o r m a t i o n  on v a r i o u s  u s e s  and a p p l i c a -  
t i o n s  of g e o t h e r m a l  e n e r g y ,  i n c l u d i n g  b i n a r y  c y c l e  power 
g e n e r a t i o n ,  r e i n j e c t i o n  of g e o t h e r m a l  f l u i d s ,  s p a c e  h e a t i n g ,  
and c o o l i n g ,  p o t a t o  p r o c e s s i n g ,  manure and c a t t l e  f e e d  
p r o c e s s i n g ,  i r r i g a t i o n ,  and a q u a c u l t u r e .  I n  a d d i t i o n ,  
e n v i r o n m e n t a l  r e l a t e d  s t u d i e s  of  s u b s i d e n c e ,  micro-  
s e i s m i c i t y ,  f l o r a  and f a u n a ,  w a t e r  q u a l i t y ,  and g roundwate r  
l e v e l s  a r e  b e i n g  made. 

Many r e s o r t s  u s i n g  t h e r m a l  w a t e r  a r e  o p e r a t e d  i n  Idaho .  
These  a r e  l i s t e d  i n  t a b l e  2 and l o c a t i o n s  shown i n  f i g u r e  3 .  



F I G U R E  3. Index map of Idaho showing locations and present 
uses OF geothermal energy. 
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TABLE 2 
GEOTHERMAL DEVELOPMENT IN IDAHO - HOT WATER USES (1978) 

(Table modi f ied from Nichols, Brockway 8 Warnick, 1972) 
Approximate Approximate Length o f  Approximate Water Supply 

Type o f  Years i n  Ool i a r  Value Season Number of Approximate Temper- 
Name of F a c i i i t  Count Oevelo ment p i n  Months Em Ioyees Discharge a tu re  OC 

Warm Springs Water 
D i s t r i c t  

Edwards Greenhouse 
Hunt Brothers' F lo ra l  
Zim's Resort 
Starkey H.S. 
White L i cks  H.S. 
Downata H.S. 
Lava H.S. 
Bear Lake H.S. 
Easley Store 8 Plunge 
Brandt 's H.S. 

C laredon H.S. 
~ ~. 
Twin F a l l s  H.S. , Warm Springs Resort 

rb Doniay lodge H.S. 
I Haven Lodge H.S. 

Wards Greenhouse 
Terrace Lakes Resort 

Kirkham H.S. 
Bonnev i l le  H.S. 
Baumgartner H.S. 
Oakley H.S. 
Sunbeam H.S. 
Snake River  Boy Scout 

Counc i I 
Beardsley H.S. 

( C h a i i i s  H.S.) 
Campground H.S. 
Robinson Bar 
Middle Fork Lodge 
idaho Rocky Mtn. Ranch 
Sawtooth Land Corp. 
Paradise H.S. 

White Arrow Ranch 

Ada 

Ada 
Ada 
Adams 
Adams 
Adams 
Bannock 
Bannock 
Bear Lake 
B la ine  
B la ine  

Blaine 
Boise 
Boise 
Boise 
Boise 

Boise 
Boise 

Boise 
Boise 
Camas 
Cassia 
Custer 
Custer 

Custer 

Custer 
Custer 
Custer 
Custer 
Custer 
Elmore 

Gooding 

Space heating 

Greenhouse 
Greenhouse 
Resort 
Resort 
Baths & camping 
Resort 
Resort 8 hea l th  spa 
Resort 
Resort 8 camping 
Motel 8 pooi space 

heating 
Resort 
Resort 
Resort 
Greenhouse 
Space heating 8. 

r e s o r t  
Greenhouse 
Space heating 8 

r e s o r t  
Forest campground 
Forest campground 
Forest campground 
Resort 8 heal th  spa 
Bath house 
Camp 8 pooi 

Resort 8 pool 

Forest campground 
Resort 
Resort 
Resort 
Resort 
Resort & space 

heat ing 
Greenhouse, space 

heating, f i s h  
farming 

Publ ic supply 

100,000 
120,000 
120,000 
70,000 

1.000 
1m,000 

1,5OO,OOO 
60,000 

Church prop. 
180,000 

U.S. Forest Ser. 
U.S. Forest Ser. 
U.S. Forest Ser. 

10,000 
U.S. Forest Ser. -- 

12 

12 
12 
4 
4 

Summer 
Summer 

12 
4-5 

3 
12 

12 
12 

Summer 
12 
12 

12 
12 

Summer 
Summer 
Summer 

12 
S ummer 

3 

12 

Summer 
Summer 
Summer 
Summer -- 
Summer 

I 2  

6400 ipm e 72 

1400 ipm @ 47 
11OOlomP 47 
380 lbm a 63-66 
490 I pm @ 56 
110 lpm & 60-68 

1900 lpm O 43 
5700 lpm 8 45 

& 48 
70 lpm & 37 

3800 ~ p m  e 70 

380 lom B 52 
1900 l b m  @ 67 
I l O O l p m &  42 
265 1pm @ 55 
75 lpm @ 48-64 

5700 lpm @ 75 
1 9 0 0 l p m @  75 

950 ipm @ 65 
1375 Ipm @ 85 

75 lpm @ 44 
40 lpm D 47 

1700 ipm @ 61-76 
40 ipm & 35 

5700 lpm @ 43 

330 ipm 13 56 
260 Ipm & 55 
260 ipm B 43 -- & 50 
3 8 0 i p m B  41 
950 lpm B 53 . 



Table 2. Geothermal Development i n  Idaho - Hot Water Uses (continued) 
Approximate Approx~mate Length of Approximate Water >upply 

Type of Years i n  001 l a r  Value Season Number of Approximate Temper- 
Name of F a c i l i t y  County Development Operat ion 1973 i n  Months Employees Discharge a tu re  OC 

Heise Hot Springs, 
I nc. 

Green Canyon 
Natatorium 

Cooke1s Greenhouse 
Given's H.S. 
Jacobson's Feed Lo t  
Bybee's Pool 
Indian Springs 

Natatorium 
S l  i g a r ' s  Resort 
Salmon F a l l s  H.S. 
Mi rac le  H.S. 
Banbury H.S. 
Archibald 's Greenhouse 
Lunty 's Tropical  F ish  
Nat-SwPah HA. 
Weiser H.S. 
Midvale C i t y  Well 

Jef ferson 

Madison 

Owyhee 
Owyhee 
Owyhee 
Owy hee 
Power 

Twin F a l l s  
Twln F a l l s  
Twin F ~ I  I* 
Twin Fal I s  
Twin Fal I s  
Twin Fa1 I s  
Twln Fal I s  
Washington 
Washington 

Resort 8 p w l  

Greenhouse 
Po0 l 
Stock Watering 
Po0 l 
Resort 

Resort 
Po0 I 
Health spa 
Resort 
Greenhouses 
Test p ro jec t  
Resort 
Resort 8 greenhouse 
Po0 l 

70,000 
130,000 

C i t y  property 

12 

12 
12 
12 
12 
5 

8 -- 
12 
5 

12 -- 
6 

12 
Summer 

225 lpm @ 

1700 lpm @ 
130 lpm B 

1700 lpm @ 
1000 I pm @ 
5800 lpm @ 

450 lpm @ -- @ 
1325 lpm @ 
2300 Ipm @ 
1300 lpm 63 
1500 l pm @ 
115 lpm @ 
20 lpm @ 

7600 lpm @ 



The most famous is p r o b a b l y  Lava Hot S p r i n g s ,  a  s ta te -owned 
n a t a t o r i u m  and h e a l t h  s p a .  

P o t e n t i a l  u s e s  f o r  g e o t h e r m a l  e n e r g y  i n  I d a h o  a r e  many 
and v a r i e d .  F i g u r e  4  shows minimum t e m p e r a t u r e s  n e c e s s a r y  
f o r  a g r i c u l t u r a l  and  i n d u s t r i a l  u s e s  i n  which g e o t h e r m a l  
e n e r g y  h a s  been used  o r  proposed .  Many of  t h e s e  u s e s  a r e  
r e l a t e d  t o  a g r i c u l t u r e ,  f o r e s t  p r o d u c t s ,  o r  t ou r i sm- - th ree  
o f  I d a h o ' s  p r i n c i p a l  i n d u s t r i e s .  The g r e a t e s t  p o t e n t i a l ,  a s  
f a r  a s  p r e s e n t  knowledge o f  t h e  r e s o u r c e  i n  I d a h o  is con- 
c e r n e d ,  is  f o r  s p a c e  h e a t i n g  and g reenhouse  u s e .  I n  r a p i d l y  
growing a r e a s ,  s u c h  a s  Nampa, C a l d w e l l ,  B o i s e ,  P o c a t e l l o ,  
and Twin F a l l s ,  t h e r m a l  w a t e r  of  s u f f i c i e n t  q u a n t i t y  might  
be d i s c o v e r e d  and  used  f o r  s p a c e  h e a t i n g  l a r g e  b u i l d i n g s  and 
new s u b d i v i s i o n s .  Groundwater  h e a t  pumps g e n e r a l l y  would 
g i v e  a  l a r g e  e n e r g y  s a v i n g s  o v e r  p r e s e n t  h e a t  sources i f  t h e  
w a t e r  t e m p e r a t u r e  was l e s s  t h a n  d e s i r a b l e  f o r  d i r e c t  s p a c e  
h e a t i n g  use .  Groundwater  h e a t  pumps used  b o t h  f o r  h e a t i n g  
and  c o o l i n g  a l s o  have a  l a r g e  p o t e n t i a l  even  i n  a r e a s  t h a t  
have a  normal c o o l  groundwater  t e m p e r a t u r e .  

The a r e a  of  g r e a t e s t  p o t e n t i a l  f o r  g reenhouse  o p e r a t i o n  
is  t h e  Bruneau-Grand V i e w  a r e a  where h i g h  y i e l d  i r r i g a t i o n  
w e l l s  t a p  t h e r m a l  a q u i f e r s  where w a t e r  t e m p e r a t u r e  r a n g e s  
from 20-84OC. The a r e a  is f a r  f rom m a r k e t s  and major  
t r a n s p o r t a t i o n  r o u t e s  b u t  s o  is most o t h e r  f a rmland  i n  
Idaho .  Win te r  c r o p s  c o u l d  c o n c e i v a b l y  be grown i n  t h i s  a r e a  
f o r  use  i n  I d a h o  r a t h e r  t h a n  s h i p p i n g  c r o p s  i n  f rom s t a t e s  
w i t h  more f a v o r a b l e  c l i m a t e s .  

Tab le  3  and f i g u r e  5 show 14 a r e a s  i n  I d a h o  where po ten -  
t i a l  e x i s t s  f o r  power g e n e r a t i o n  where s u b s u r f  a c e  t e m -  
p e r a t u r e s  migh t  be g r e a t e r  t h a n  1400C, based  o n  t h e  Na-K-Ca 
and q u a r t z  c h e m i c a l  geothermometers .  The B l a c k f o o t  Reser-  
v o i r  a r e a  was chosen  on t h e  b a s i s  o f  geo logy .  The 1400C 
t e m p e r a t u r e  was chosen  a s  t h e  lower  l i m i t  a s  it a p p e a r s  t h a t  
t echno logy  and r a p i d l y  e s c a l a t i n g  e n e r g y  c o s t s  may make t h i s  
l i m i t  e c o n o m i c a l l y  a t t r a c t i v e  i n  t h e  f o r e s e e a b l e  f u t u r e .  
F ive  l o c a t i o n s  a p p e a r  t o  have a q u i f e r  t e m p e r a t u r e s  h i g h  
enough f o r  wet  s t eam g e n e r a t i o n .  The h i g h e s t  e s t i m a t e d  
a q u i f e r  t e m p e r a t u r e  e x p e c t e d  from any o f  t h e  1 4  l i s t e d  a r e a s  
a p p e a r s  t o  be  1750C a t  Big Creek and Crane Creek h o t  s p r i n g s  
a r e a s  i n  Lemhi and Washington c o u n t i e s .  The upper  l i m i t  
g i v e n  f o r  B a t t l e  Creek-Squaw Hot S p r i n g s  a r e a  i n  F r a n k l i n  
County may o r  may n o t  be v a l i d ,  because  of u n c e r t a i n t i e s  i n  
i n t e r p r e t a t i o n  due t o  t r a v e r t i n e  (CaC03) d e p o s i t i o n  a t  some 
s p r i n g  v e n t s .  The Crane and  Cove c r e e k s  t o  Weiser  a r e a  have 
r e c e i v e d  i n i t i a l  e v a l u a t i o n  by t h e  USGS. B l a c k f o o t  
R e s e r v o i r  a r e a  and B a t t l e  Creek-Squaw h o t  s p r i n g s  a r e a s  have 
r e c e i v e d  i n i t i a l  e v a l u a t i o n  by IDWR. The o t h e r  a r e a s  need 
i n i t i a l  a s s e s s m e n t  work t o  more a c c u r a t e l y  d e t e r m i n e  t h e i r  
t h e r m a l  p o t e n t i a l .  Many of  t h e s e  a r e a s  a r e  remote  and i n  
rugged  t e r r a i n .  Assessment  w i l l ,  t h e r e f o r e ,  be somewhat 



F I G U R E  4 .  R e q u i r e d  t e m p e r a t u r e s  f o r  g e o t h e r m a l  f l u i d s .  

-12- 



TABLE 3 
AREAS IN IDAHO MOST FAVORABLE FOR POWER GENERATION BASED ON SURFACE MANIFESTATIONS, GEOLOGY AN0 GEOTHERMOMETERY (1978) 

Measured P r i n c i -  
Surface *Best Est imate pa l  Type of Area 

Tempera- Subsur. Temp. OC Land Genera- Number 
Area Locat ion County t u r e  OC Na-K-Ca Quar tz  Owner t i o n  F igu re  Rmarks  

B a t t l e  Creek-Squaw H.S. 15s-39E-8bdcl S 8 Frankl i n  84 250 150 P r i v a t e  Wet steam 1 Could be mixed water - 
15s-39E-17bcdlS g e o t h e r m m t e r s  d i f -  

f i c u l  t t o  in te rpre t .  
B i g  Creek H.S. 23N-19E-22clS Lemh i 93 175 175 USFS Wet steam 2 Ridge top  discharge, 

s i l i c a  8 carbonate 
deposi t ion,  b o i l i n g  
a t  surface. 

B lack foo t  Reservoir  6S-41E-19bacl Car i bou 42 ? ? Pr ivate,  ? 3 Picked on basis of 
ELM, BiA favorab le  geology 

8 geophysics. 
Bonnev i l l e  H.S. 10N-IOE-3lclS Boise 85 142 137 USFS Binary cyc le  4 Used fo r  a steam 

bath and bathing by 
campers. 

Crane Creek H.S. 11N-3W-7bdblS Washington 92 166 176 P r i v a t e  Wet steam 5 Near boi i i ng a t  t he  
I su r f  ace. 

C0veCreekH.S. 10N-3W-9cccl S Washington 74 172 152 P r i v a t e  Wet steam 6 11 km southeast of 
I Crane Creek H.S. 

Deer H.S. 9N-3E-25bacl S Boise 80 139 147 P r i v a t e  Binary cyc le  7 S i i i ceous  s i n t e r  
deposits. 

Ind ian  Creek H.S. 17N-11E-15acdlS Val ley 88 137 142 USFS Binary c y c l e  8 i n  wilderness area. 
Magic Reservoir  IS-17E-23aabl BlaineCarnas 72 174 139 P r i v a t e  Wet steam 9 Chemistry of  waters 

somewhat s imi  i a r  t o  
R a f t  River. 

R a f t  R i ve r  155-26E-23 bbcl Cassia 92 147 135 ELM B inary  cyc le  10 P l a n t  under construc- 
t ion. Gmtherrnometers 
confirmed by d r i l l i n g  
Na-K-Ca m s t  accurate. 

Royntone H.S. 7N-IE-8ddalS Gem 54 150 147 P r i v a t e  Binary cyc le  11 Present ly  a natatorium. 
Vulcan H.S. 14N-6E-llbdalS Val ley 84 147 135 USFS Binary cyc le  12 

P r i v a t e  
White L i c k s  H.S. 16N-2E-33bccl S Adams 65 145 145 USFS Binary cyc le  13 Bath houses f o r  

P r i v a t e  campers. 
Weiser H.S. 1 IN-6W-1Occal Washington 78 141 156 P r i v a t e  Binary cyc le  14 Present ly  a natatorium, 

w i t h  greenhouse opera- 
t ion .  

'See f i r s t  footnote i n  Table 4. 



EXPLANATION 

0 
Area selected by gwther- 
mometry (area numbers are 
found in table 3 and refer to  
springs or wells with indicated 
aquifer temperatures of 1 4 0 ' ~  
or higher) 

Area selected by  geology 

F I G U R E  5 .  I n d e x  map o f  1 d a h o  s h o w i n g  a r e a s  m o s t  f a v o r a b l e  
f o r  power  g e n e r a t i o n  b a s e d  o n  s u r f a c e  m a n i f e s t a -  
t i o n ,  g e o l o g y  a n d  g e o t h e r o m e t e r y .  ( M o d i f i e d  
f r o m  Young a n d  M i t c h e l l ,  1 9 7 3 . )  



d i f f i c u l t  and e x p e n s i v e ,  b u t  i f  geo the rma l  e n e r g y  is  g o i n g  
t o  make a n  impac t  on I d a h o ' s  e l e c t r i c a l  power b a s e ,  and i t  
a p p e a r s  t o  have p o t e n t i a l  t o  do s o ,  t h e  i n i t i a l  a s s e s s m e n t  
w i l l  have t o  be made. 

ORGANIZATION OF DATA 

T h i s  r e p o r t  h a s  been o r g a n i z e d  i n t o  f o u r  s u b r e g i o n s  
w i t h i n  t h e  s t a t e  b o u n d a r i e s  due  t o  the rma l  w a t e r s  i n  t h e  
s e p a r a t e  s u b r e g i o n s  hav ing  d i f f e r e n t  c h a r a c t e r i s t i c s  o r  
modes of  o c c u r r e n c e .  I n d i v i d u a l  c o u n t i e s  w i t h i n  a  s p e c i f i c  
s u b r e g i o n  a r e  d i s c u s s e d  i n  s e p a r a t e  c h a p t e r s .  F i g u r e  6 
shows t h e  approx ima te  s u b r e g i o n  b o u n d a r i e s  and t h e  c o u n t i e s  
t h e y  encompass.  

B a s i c  d a t a  t a b l e s  c o n t a i n i n g  i n f o r m a t i o n  on t h e  known 
s p r i n g s  and w e l l s  compr i se  a  major  s e c t i o n  i n  t h e  append ix  
o f  t h i s  r e p o r t .  The append ix  a l s o  c o n t a i n s  p r e l i m i n a r y  
e n v i r o n m e n t a l  a s s e s s m e n t s  o f  s e v e r a l  g e o t h e r m a l  r e s o u r c e  
a r e a s ,  



F I G U R E  6 .  I n d e x  map o f  I d a h o  showlng locations o f  c o u n t l e s  
and subregions c o v e r e d  i n  t h l s  r e p o r t .  
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GEOTHERMAL POTENTIAL 
OF THE NORTHERN I D A H O  "PANHANDLE" R E G I O N  
I N C L U D I N G  SHOSHONE AND N E Z  PERCE COUNTIES 

T h e r e  are n o  known t h e r m a l  a n o m a l i e s  l o c a t e d  i n  t h e  
e i g h t  c o u n t i e s  t h a t  make u p  t h e  N o r t h e r n  I d a h o  P a n h a n d l e  
area w i t h  t h e  e x c e p t i o n  o f  some h o t  r o c k  material d e e p  i n  
t h e  m i n e s  i n  S h o s h o n e  C o u n t y  ( f i g u r e  7 )  a n d  o n e  w a r m  we l l  i n  
N e z P e r c e  C o u n t y  ( f i g u r e  8 ) .  G e n e r a l l y  v e r y  l i t t l e  is known 
o f  t h e  g e o t h e r m a l  p o t e n t i a l  o f  t h i s  area. S p e c i f i c  
i n f o r m a t i o n  known a n d  r e l a t i n g  t o  t h e  g e o t h e r m a l  p o t e n t i a l  
i n  N e z P e r c e  a n d  S h o s h o n e  c o u n t i e s  f o l l o w s .  

SHOSHONE COUNTY 

S h o s h o n e  C o u n t y ,  l o c a t e d  i n  t h e  P a n h a n d l e  a r e a ,  is known 
f o r  i ts s i l v e r ,  l e a d ,  and  z i n c  d e p o s i t s .  

The  g e n e r a l i z e d  g e o l o g i c  f r amework  o f  t h e  area c o n s i s t s  
o f  P r e c a m b r i a n  m e t a s e d i m e n t s  o f  t h e  B e l t  S u p e r g r o u p  
f o r m a t i o n s .  T h e s e  f o r m a t i o n s  h a v e  u n d e r g o n e  s l i g h t  meta- 
morphism a n d  a r e  composed p r i m a r i l y  o f  q u a r t z i t e s ,  
a r g i l l i t e s ,  s h a l e s ,  a n d  i m p u r e  l i m e s t o n e s .  

The B e l t  m e t a s e d i m e n t s  ( u n d i f f e r e n t i a t e d )  c o n s i s t  o f  t h e  
P r i c h a r d ,  B u r k e ,  R e v e t t ,  S t .  R e g i s ,  Wallace, a n d  S p r u c e  f o r -  
m a t i o n s  w i t h  t h e  ore b e i n g  m a i n l y  c o n t a i n e d  i n  t h e  lower 
Burke  a n d  u p p e r  P r i c h a r d  f o r m a t i o n s .  

T h e  s t r u c t u r e  o f  t h e  a r e a  is  r e l a t i v e l y  c o m p l e x  w i t h  two 
m a j o r  f a u l t  t r e n d s ;  o n e  t r e n d i n g  n o r t h w e s t - s o u t h e a s t  a n d  t h e  
o t h e r  t r e n d i n g  n o r t h e a s t - s o u t h w e s t .  

M i n i n g  h a s  t a k e n  p l a c e  i n  t h e  C o e u r  d l A l e n e  m i n i n g  
d i s t r i c t  s i n c e  t h e  m i d d l e  1 8 0 0 ' s .  C u r r e n t l y  t h e  B u n k e r  
H i l l ,  S u n s h i n e ,  C r e s c e n t ,  G a l e n a ,  a n d  S t a r  Morn ing  m i n e s  a r e  
j u s t  a few o f  t h e  d e e p e r  a c t i v e  m i n e s  l o c a t e d  i n  S h o s h o n e  
C o u n t y ,  Most o f  t h e  m i n e s  i n  t h e  a r e a  are r e l a t i v e l y  water 
b a r r e n  a n d  d iamond  d r i l l i n g  a n d / o r  m i n i n g  e x c a v a t i o n  h a s  n o t  
e n c o u n t e r e d  a  s i g n i f i c a n t  g e o t h e r m a l .  anomaly .  Any water 
n e e d e d  f o r  d r i l l i n g  or m i n i n g  p u r p o s e s  is p i p e d  i n t o  t h e s e  
m i n e s  f r o m  s u r f a c e  s o u r c e s .  

T h e r m a l  g r a d i e n t  s t u d i e s  o f  t h e  r o c k  t e m p e r a t u r e s  i n  t h e  
m i n e s  show t e m p e r a t u r e s  i n c r e a s e  f r o m  a n o r m a l  t e m p e r a t u r e  
a t  t h e  s u r f a c e  t o  t h o s e  e x c e e d i n g  400C a t  d e e p e r  l e v e l s  
w i t h i n  t h e  m i n e s .  

I n  t h e  S t a r  Morn ing  Mine,  r o c k  t e m p e r a t u r e s  were 
r e c o r d e d  t o  be 42OC a t  t h e  7300 f t  L e v e l .  I n  t h e  G a l e n a  
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FIGURE 7 .  I n d e x  map o f  S h o s h o n e  C o u n t y  s h o w i n g  l o c a t i o n s  o f  
known t h e r m a l  water o c c u r r e n c e s  w i t h  s u r f a c e  
t e m p e r a t u r e s  a b o v e  2O0C. 
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F I G U R E  8 .  I n d e x  map o f  Nez P e r c e  County showing l o c a t i o n s  o f  
t h e r m a l  w a t e r  o c c u r r e n c e s  w i t h  s u r f a c e  tem- 
p e r a t u r e s  o f  2U°C o r  h i g h e r .  



Mine,  r o c k  t e m p e r a t u r e  a t  t h e  1 6 0 0  f t  l e v e l  is  22OC and  
i n c r e a s e s  w i t h  d e p t h .  

S u r f a c e  water b r o u g h t  i n t o  a mine is  subsequeng t ly  h e a t e d  
t h r o u g h  u s e  t o  t h e  e x i s t i n g  r o c k  t e m p e r a t u r e  a t  t h e  l e v e l  a t  
w h i c h  it is  u t i l i z e d .  E x c e s s  water t h a t  a c c u m u l a t e s  is t h e n  
pumped o u t  o f  t h e  mine  a n d  d i s c h a r g e d  a t  t h e  s u r f a c e  or u s e d  
i n  a s u r f a c e  f a c i l i t y .  

F o r  t h e  l a s t  t h r e e  y e a r s ,  t h e  Bunker  H i l l  Mine h a s  
e x p e l l e d  e x c e s s  water a t  t h e  s u r f a c e  a t  ra tes  o f  4 3 9 3  l i t e r s  
per m i n u t e  ( l / m )  t o  7 1 5 3  l / m  a t  t e m p e r a t u r e s  n e a r  220C. The 
C r e s c e n t  Mine e x p e l s  e x c e s s  w a t e r  a t  t h e  r a t e  o f  719  l / m  a t  
t e m p e r a t u r e s  n e a r  37OC. The G a l e n a  Mine i n  1 9 7 8  pumped 
e x c e s s  water o u t  o f  t h e  mine  a t  t h e  r a t e  o f  397  l / m  a t  t e m -  
p e r a t u r e s  n e a r  24OC. Waters e x p e l l e d  f r o m  t h e  G a l e n a  Mine 
are  v e r y  low i n  d i s s o l v e d  s o l i d s ,  h a v e  a  pH o f  7 .6  + 0 . 2  a n d  
are r e u s e d  i n  t h e  b e n e f i c i a t i n g  p l a n t .  S e e  f i g u r e  7  f o r  
mine  l o c a t i o n s .  

C e r t a i n  areas o f  t h e s e  m i n e s  a t  some E u t u r e  d a t e  may 
h a v e  t h e  p o t e n t i a l  t o  store a n d  n a t u r a l l y  h e a t  a s u f f i c i e n t  
amount  o f  water t o  b e  u s e d  f o r  l a r g e  s c a l e  t h e r m a l  s p a c e  
h e a t i n g .  

P r e s e n t l y ,  a n y  e x c e s s  w a t e r  t h a t  is  pumped o u t  o f  t h e  
m i n e s  n o t  b e i n g  u t i l i z e d  i n  t h e i r  s u r f a c e  f a c i l i t i e s  c o u l d  
p o s s i b l y  be u t i l i z e d  f o r  loca l  s p a c e  h e a t i n g .  

NEZ PEKCE COUNTY 

L i t t l e  i n t e r e s t  h a s  b e e n  e x p r e s s e d  i n  t h e  g e o t h e r m a l  
p o t e n t i a l  o f  Nez P e r c e  C o u n t y  and  n o t h i n g  h a s  b e e n  p r e -  
v i o u s l y  w r i t t e n  o n  i t s  p o t e n t i a l .  One t h e r m a l  w e l l ,  
h o w e v e r ,  h a s  b e e n  d r i l l e d  n e a r  L e w i s t o n  by t h e  c i t y  o f  
L e w i s t o n  ( f i g u r e  8 ) .  T h i s  we l l  h a s  a s u r f a c e  t e m p e r a t u r e  o f  
20°C, d i s c h a r g e s  4500 l / m i n  a n d  i s  1 8 3  m d e e p .  No c h e m i c a l  
a n a l y s i s  is a v a i l a b l e  f o r  t h e  w e l l  a n d ,  c o n s e q u e n t l y ,  it is 
i m p o s s i b l e  t o  d e t e r m i n e  t h e  p o s s i b i l i t y  o f  h o t t e r  water a t  
d e p t h .  T h i s  w e 1 1  a n d  o t h e r  w e l l s  d r i l l e d  i n  t h e  f u t u r e  
c o u l d ,  h o w e v e r ,  be u s e d  a t  t h i s  t e m p e r a t u r e  f o r  space 
h e a t i n g  a n d  c o o l i n g  u s i n g  g r o u n d w a t e r  h e a t  pumps p r o v i d e d  
s u f f i c i e n t  f l o w  ra tes  are a v a i l a b l e .  A w a t e r  sample f r o m  
t h i s  w e 1 1  s h o u l d  b e  c h e m i c a l l y  a n a l y z e d  a n d  a q u i f e r  tem- 
p e r a t u r e  est imates s h o u l d  be made. I t  is  p o s s i b l e  t h a t  more 
a n d  h o t t e r  t h e r m a l  w a t e r  m i g h t  be f o u n d  i n  t h e  L e w i s t o n  
area. 



GEOTHERMAL POTENTIAL OF THE CENTRAL IDAHO REGION 
I N C L U D I N G  IDAHO,  ADAMS, VALLEY, LEMRI, BOISE, CUSTER, 

NORTHERN ELMORE, CAMAS AND 
NORTHERN BLAINE COUNTIES 

The v a s t  r e g i o n  o f  c e n t r a l  Idaho ,  i n c l u d i n g  t h e  Idaho  
b a t h o l i t h ,  i s  d i s c u s s e d  a s  a  s e p a r a t e  s e c t i o n  due  t o  s i m i -  
l a r i t i e s  i n  g e o l o g y ,  g e o c h e m i s t r y ,  s t r u c t u r a l l y  r e l a t e d  
o c c u r r e n c e s ,  and t h e  d e p o s i t i o n a l  f e a t u r e s  t h e r m a l  s p r i n g s  
i n  t h i s  r e g i o n  have  i n  common. 

Most o f  t h e  t h e r m a l  w a t e r  found i n  t h i s  r e g i o n  a p p e a r s  
a s  s p r i n g s ,  which r a n g e  i n  t e m p e r a t u r e  from 20-93OC. 
L o c a l l y ,  s e v e r a l  w e l l s  have e n c o u n t e r e d  t h e r m a l  w a t e r .  I t  
i s  commonly known t h a t  t h e s e  t h e r m a l  s p r i n g s  and w e l l s  a r e  
l o c a t e d  a l o n g  t h e  major  and minor  s t r e a m s  and r i v e r s  i n  t h e  
a r e a .  They t h u s  emerge a t  t h e  l o w e s t  p o s s i b l e  e l e v a t i o n ,  
a l t h o u g h  many a r e  found  i n  t h e  upper  r e a c h e s  of  d r a i n a g e s .  
An example a r e  18 t h e r m a l  s p r i n g s  t h a t  o c c u r  a l o n g  t h e  
Middle  Fork  o f  t h e  B o i s e  R i v e r  a l o n g  a  45 km s t r e t c h  between 
Arrowrock R e s e r v o i r  and A t l a n t a .  However, a  more d e t a i l e d  
e x a m i n a t i o n  r e v e a l s  t h a t  t h e r m a l  s p r i n g s  i n  t h i s  r e g i o n  
a p p e a r  r a t h e r  e v e n l y  s p a c e d  a l o n g  nar row a r c u a t e  zones  o r  
t r e n d s ,  some o f  which c u t  a c r o s s  d r a i n a g e  d i v i d e s  ( f i g u r e  9 
i n  p o c k e t ) .  O t h e r  zones  f o l l o w  major  d r a i n a g e s ,  a s  i n  t h e  
B o i s e  and P a y e t t e  r i v e r  sys t ems .  I n  some c a s e s ,  m o s t l y  
a l o n g  t h e  l o n g e r  z o n e s ,  t h e  s p a c i n g  t e n d s  t o  i n c r e a s e  regu-  
l a r l y  i n  one  d i r e c t i o n .  I n  some c a s e s ,  where zones  
i n t e r s e c t ,  a s  a t  ~ n d i a n  Creek  and Middle  Fork  Salmon R i v e r ,  
two s p r i n g s  o c c u r  n e a r  t h e  zone i n t e r s e c t i o n s .  The a r c u a t e  
zones  ra.?ye i n  l e n g t h  from 20 t o  80 krn and a p p e a r  t o  be v e r y  
nar row.  These  a r c u a t e  zones  a r e  most numerous and w e l l  
d e f i n e d  i n  t h e  c e n t r a l  b a t h o l i t h  r e y i o n  i n  Idaho.  We11 
d r i l l i n g  and s p r i n g  l o c a t i o n s  i n  o t h e r  r e g i o n s  o f  I d a h o  have  
r e v e a l e d  s i m i 1 a ~ -  zones .  The r e g u l a r  s p a c i n g  o f  s p r i n g s  
a l o n g  t h e s e  zones  a p p e a r s  t o  r e s u l t  from t h e  r e g u l a r  s p a c i n g  
oE l i n e a r  f e a t u r e s  a s s o c i a t e d  w i t h  them. Why t h e  s p r i n g s  
o c c u r  a t  n e a r l y  t h e  same p o i n t  on s e p a r a t e  p a r a l l e l  
l i n e a m e n t s  is unknown b u t  p r o b a b l y  is  t h e  r e s u l t  o f  a n o t h e r  
l i n e a m e n t  o r  s t r u c t u r e  ( n o t  v i s i b l e  o n  L a n d s a t  images)  which 
c r o s s  t h e  r e g u l a r l y  spaced  l i n e a r s .  The s p r i n g s  o c c u r  a t  
t h e  i n t e r s e c t i o n s .  

S p r i n g s  a l o n g  t h e s e  a r c u a t e  zones  t e n d  t o  o c c u r  (1) n e a r  
t h e  c o n f l u e n c e  o f  s t r e a m s  and /o r  r i v e r s ,  s u c h  a s  a t  P i s t o l  
Creek  Hot S p r i n g s  (16N-1OE-14dbclS) and L i t t l e  P i s t o l  Creek  
Hot S p r i n g s  (16N-10E-14dbclS) ; R i g g i n s  (24N-2E-l4dbdlS) ,  
Loon Creek  (17N-146-19bdblS) and H a i l e y  Hot S p r i n g s  (2N-18E- 
1 8 d b b l S ) ;  o r  ( 2 )  n e a r  where a  d r a i n a g e  i s  d i v e r t e d  a round  a  
l a r g e  promontory  o r  r o c k  o u t c r o p p i n g  which p r o j e c t s  i n t o  t h e  



stream a n d  a r o u n d  w h i c h  t h e  s t r e a i n  was f o r c e d  t o  make a  
h o r s e s h o e  o r  U-shaped b e n d .  Mormon Bend ( 11N-14E-20aablS)  , 
R i v e r s i d e  ( 1 6 N - 1 2 E - l 6 c b b l S ) ,  S h e e p e a t e r  (15N-10E-24bbblS) ,  
S u n f l o w e r  F l a t  (16N-12E-8bbb lS) ,  Thomas C r e e k  Ranch 
( 1 6 ~ - 1 2 ~ - 1 7 d a d l S ) ,  L i g h t f o o t  Hot S p r i n g s  (3N-13E-7dcalS)  a n d  
W a r f i e l d  (4N-17E-3 lbbc lS)  Hot S p r i n g s  are  e x a m p l e s  o f  t h e  
s e c o n d  t y p e  o f  o c c u r r e n c e  (see f i g u r e  1 0 ) .  I t  is 
c o n c e i v a b l e  t h a t  many u n d i s c o v e r e d  t h e r m a l  s p r i n g s  i s s u e  
f r o m  t h e  b o t t o m s  o f  r i v e r  c h a n n e l s  where  t h e  f l o w i n g  water 
m a s k s  t h e  t h e r m a l  w a t e r .  

F l g u r e  9 ( i n  p o c k e t )  is  a s u p e r p o s i t i o n  o f  l i n e a r s  f r o m  
Day ( 1 9 7 4 )  a n d  c i r c u l a r  f e a t u r e s  o f  H a s k e t t  ( 1 9 7 4 )  o n  a 
s p r i n g  a n d  wel l  l o c a t i o n  map o f  I d a h o .  T h i s  f i g u r e  shows  
t h a t  many o f  t h e  t h e r m a l  s p r i n g s  a n d  wells are  a s s o c i a t e d  
( f o u n d  o n  o r  v e r y  n e a r )  w i t h  l a r g e  l i n e a r  f e a t u r e s  t h a t  are 
s e e n  o n  h i g h  a l t i t u d e  U-2 a n d  s a t e l l i t e  p h o t o s .  Few o f  
D a y ' s  l i n e a r s  a r e  f o u n d  t o  f i t  t h e  c u r v i l i n e a r  z o n e s  d e f i n e d  
b y  t h e  s p r i n g  o c c u r r e n c e s ,  b u t  d a t a  s t r o n g l y  s u g g e s t  s t r u c -  
t u r a l  c o n t r o l  f o r  most t h e r m a l  w a t e r  i n  t h e  r e g i o n .  A l -  
t h o u g h  t h e  e x a c t  n a t u r e  o f  t h e  l i n e a r s  is  n o t  known, t h e y  
c o u l d  r e p r e s e n t  j o i n t s  o r  f a u l t s  or some o t h e r  t y p e  o f  r o c k  
f r a c t u r e .  One t h e o r y  o f  t h e  o r i g i n  o f  t h e s e  t h e r m a l  s p r i n g s  
i s  t h a t  t h e y  o c c u r  w h e r e  a n c e s t r a l  j o i n t s ,  fo rmed  by 
s h r i n k a g e  or c o n t r a c t i o n  o f  d e e p l y  b u r i e d ,  c o o l i n g  i g n e o u s  
o r  m e t a m o r p h i c  r o c k  complex  i n t e r s e c t s  f a u l t s ,  or o t h e r  
f r a c t u r e s  a l l o w i n g  c i r c u l a t i o n  o f  m e t e o r i c  ( r a i n  a n d  snow)  
w a t e r  t o  d e p t h s  w h e r e  t h e  water is h e a t e d  by h o t  r o c k .  The 
h o t  water b e i n g  l e s s  d e n s e  t h a n  t h e  c o l d e r  w a t e r  r ises  a l o n g  
t h e  same or  o t h e r  j o i n t s ,  f a u l t s  or f r a c t u r e s  t o  f o r m  a 
t h e r m a l  s p r i n g .  T h u s ,  most o f  t h e  t h e r m a l  s p r i n g s  i n  t h i s  
r e g i o n  o f  I d a h o  p r o b a b l y  r e p r e s e n t  d e e p  c i r c u l a t i o n  o f  
meteoric waters t o  d e p t h s  w h e r e  t h e  water is  h e a t e d  by 
c o n t a c t  w i t h  h o t  r o c k  i n  a r e g i o n  or a l o n g  z o n e s  o f  a b o v e  
n o r m a l  g e o t h e r m a l  g r a d i e n t  o r  h e a t  f l o w .  

T h e s e  t y p e s  o f  o c c u r r e n c e s  a p p e a r  t y p i c a l .  P e r h a p s  t h e  
l o c a l i z e d  g e o t h e r m a l  a n o m a l i e s - - t h o s e  a s s o c i a t e d  w i t h  h i g h  
i n t e n s i t y  s h a l l o w  s e a t e d  h e a t  s o u r c e s  ( i n t r u s i o n s ) - - m i g h t  b e  
t h o s e  w h i c h  are  n o t  a s s o c i a t e d  w i t h  a r c u a t e  b e l t s  or z o n e s .  
A l t e r n a t i v e l y ,  a t  l e a s t  some o f  t h e  z o n e s  c o u l d  r e p r e s e n t  
f r a c t u r e s  o r  o t h e r  s t r u c t u r e s  i n t o  w h i c h  magma h a s  i n t r u d e d  
t o  s h a l l o w  d e p t h s  p r o d u c i n g  h i g h  i n t e n s i t y  s h a l l o w  s e a t e d  
h e a t  s o u r c e s .  

I D A H O  COUNTY 

T h i r t e e n  t h e r m a l  s p r i n g s  are known t o  o c c u r  i n  I d a h o  
C o u n t y  ( f i g u r e  11). They  are  f a i r l y  u n i f o r m  i n  t e m p e r a t u r e ,  
r a n g i n g  f r o m  4 1  t o  5g°C. They  are  n o t  l l m i t e d  t o  a n y  o n e  
l o c a l i t y  o r  r o c k  t y p e ,  b u t  are f o u n d  s p a r s e l y  d i s t r i b u t e d  
o v e r  a l a r g e  area. F o u r  s p r i n g s ,  Wier C r e e k  (36N-11E- 
1 3 b c c l S ) ,  C o l g a t e  L i c k s  ( 3 6 N - l 2 E - l 5 a b d l S ) ,  J e r r y  J o h n s o n  







(36N-13E-l8addlS) ,  and a n  unnamed s p r i n g  o c c u r  w i t h i n  a  
s m a l l  a r e a  i n  n o r t h e a s t e r n  I d a h o  County on or n e a r  t h e  
Lochsa R i v e r .  Most o f  t h e  o t h e r  s p r i n g s  a r e  i n  r emote  
l o c a t i o n s ,  w i l d e r n e s s  o r  r e c r e a t i o n a l  a r e a s ,  a c c e s s i b l e  o n l y  
by pack t r a i l .  T h i s ,  a l o n g  w i t h  r e s t r i c t e d  u s e  of  t h e s e  
a r e a s ,  p r e c l u d e s  l a r g e  s c a l e  deve lopment .  R i g g i n s  ( 24N-23- 
1 4 d b d l S ) ,  Burgdorf  (22N-4E-IbdclS) , and Red R i v e r  Hot 
S p r i n g s  (25N-12E-3dddlS) a r e  p o p u l a r  resort a r e a s  and b o a s t  
improvements ,  a l t h o u g h  t h e  Red R i v e r  R e s o r t  r e c e n t l y  bu rned  
down and t h e  Burgdorf  R e s o r t  p o o l s  have been  o f f i c i a l l y  
c l o s e d  by t h e  d i s t r i c t  h e a l t h  o f f i c i a l s .  J e r r y  Johnson  Hot 
S p r i n g s  is used  f o r  i n f o r m a l  b a t h i n g  by campers  and back- 
p a c k e r s .  

Most t h e r m a l  s p r i n g s  i n  I d a h o  County o c c u r  w i t h i n  g r a n i -  
t i c  r o c k s  o r  n e a r  c o n t a c t s  o f  o t h e r  r o c k  t y p e s  w i t h  g r a n i t i c  
r o c k s .  A l l  a r e  a s s o c i a t e d  w i t h  known f a u l t s  o r  l i n e a r  
f e a t u r e s .  The b e s t  d e f i n e d  a r c u a t e  t r e n d  i n  t h e  r e g i o n  is 
r e p r e s e n t e d  by S t a n l e y  (34N-1OE-GcaalS), S t e w a r t  (32N-11E- 
4 c a a l S ) ,  M a r t i n  (31N-11E-24dcdlS) h o t  s p r i n g s  and  Running 
S p r i n g s  (29N-12E-14abblS) i n  e a s t - c e n t r a l  I d a h o  County 
( f i g u r e  9  i n  p o c k e t ) .  

Water  q u a l i t y  c h e m i c a l  d a t a  from t h e r m a l  w a t e r  o c c u r -  
r e n c e s  i n  I d a h o  County a r e  g i v e n  i n  b a s i c  d a t a  t a b l e  1. 
These  a n a l y s e s  p r o v i d e  a  c h e m i c a l  compar i son  o f  t h e r m a l  
w a t e r  i n  t h e  a r e a  and  were used t o  c a l c u l a t e  s e l e c t e d  
c h e m i c a l - c o n s t i t u e n t  r a t i o s  and t o  e s  t i r n a t e  a q u i f e r  
t e m p e r a t u r e s .  

Chemical  a n a l y s e s  a r e  a v a i l a b l e  f o r  o n l y  s i x  o f  t h e  
f o u r t e e n  h o t  s p r i n g s  found i n  I d a h o  County.  A l l  o f  t h e  ana-  
l y z e d  s p r i n g s  a r e  low i n  t o t a l  d i s s o l v e d  s o l i d s ,  r a n g i n g  
from 582 mg/l a t  R i g g i n s  Hot S p r i n g s  t o  133  mg/l a t  Wier 
Creek  Hot S p r i n g s .  The pH of  t h e s e  w a t e r s  is a l k a l i n e ,  
r a n g i n g  from 8 . 1  t o  9 . 0 ,  e x c e p t  f o r  Red R i v e r  Hot S p r i n g s .  
These  s p r i n g s  have  a  f l o u r i d e  c o n t e n t  o f  23 mg/l whe reas  
o t h e r  sampled s p r i n g s  i n  t h e  c o u n t y  have a  f l o u r i d e  c o n t e n t  
o f  l e s s  t h a n  6  mg/l .  T y p i c a l l y ,  t h e  w a t e r s  i n  I d a h o  County 
a r e  s i m i l a r  t o  most  o t h e r  t h e r m a l  w a t e r s  t h r o u g h o u t  c e n t r a l  
and  s o u t h w e s t e r n  I d a h o  t h a t  i s s u e  f rom g r a n i t i c  r o c k  o r  
a r e a s  t h o u g h t  t o  be u n d e r l a i n  by g r a n i t i c  t y p e  r o c k s .  

A q u i f e r  t e m p e r a t u r e s  c a l c u l a t e d  from t h e  s i l i c i a  and  
Na-K-Ca c h e m i c a l  geo thermometers  and mix ing  mode l s ,  a s  w e l l  
a s  s e l e c t e d  a t o m i c  r a t i o s ,  a r e  g i v e n  i n  b a s i c  d a t a  t a b l e  2 .  
Maximum s u b s u r f a c e  t e m p e r a t u r e  e x p e c t e d  from wells d r i l l e d  
i n  t h e  a r e a  of  s p r i n g s  f o r  which c h e m i c a l  a n a l y s e s  a r e  
a v a i l a b l e  p r o b a b l y  would n o t  exceed  100°c and may be most  
c l o s e l y  app rox ima ted  by t h e  c h a l c e d o n y  or Na-K-Ca 
t e m p e r a t u r e ,  columns T4 and Tg, b a s i c  d a t a  t a b l e  2 .  



ADAMS COUNTY 

S e v e n  t h e r m a l  s p r i n g s  a n d  two w e l l s  a r e  known i n  Adams 
C o u n t y  w i t h  m e a s u r e d  s u r f a c e  t e m p e r a t u r e s  e x c e e d i n g  20°C 
( f i g u r e  1 2 ) .  The two w e l l s  are l o c a t e d  n e a r  t h e  town o f  
C o u n c i l .  B o t h  are f a i r l y  l o w  t e m p e r a t u r e  a t  22OC. S e v e r a l  
o t h e r  we l l s  i n  t h e  C o u n c i l  a r e a  h a v e  a b o v e  n o r m a l  t e m -  
p e r a t u r e s  o f  u p  t o  17OC ( l O ° C  a b o v e  mean a n n u a l  
t e m p e r a t u r e ) .  W e l l  16N-1W-15bacl is 35  m d e e p  a n d  was 
d r i l l e d  w i t h i n  0 . 4  km o f  t h e  H o r n e t  C r e e k - W e i s e r  R i v e r  
c o n f l u e n c e .  The o t h e r  w e l l ,  16N-1W-l lacdl ,  w a s  d r i l l e d  t o  a  
d e p t h  o f  6 4  m n e a r  t h e  v a l l e y - m o u n t a i n  b o u n d a r y  f a u l t  z o n e  
n e a r  G r o s s e n  Canyon.  N o  c h e m i c a l  a n a l y s e s  a r e  a v a i l a b l e  
f r o m  t h e s e  wel l s .  S a m p l e s  s h o u l d  b e  c o l l e c t e d  t o  h e l p  
d e t e r m i n e  t h e i r  g e o t h e r m a l  p o t e n t i a l .  

S t a r k e y  Hot S p r i n g s  (18N-1W-34dbblS),  a n  a t t r a c t i v e  
resor t  area, d i s c h a r g e s  500  l / m i n  o f  56OC w a t e r  n e a r  t h e  
c o n f l u e n c e  o f  W a r m  S p r i n g s  C r e e k  a n d  Weiser R i v e r  w h e r e  t h e  
Weiser R i v e r  b e n d s  n o r t h  and  a b r u p t l y  t u r n s  s o u t h  a g a i n  i n  
t h e  s t e e p - w a l l e d  c a n y o n  s u r r o u n d i n g  F o r t  H a l l  H i l l .  S t a r k e y  
H o t  S p r i n g s  a p p e a r s  s t r u c t u r a l l y  t y p i c a l  o f  t h e  t h e r m a l  
s p r i n g  o c c u r r e n c e s  i n  c e n t r a l  I d a h o .  A q u i f e r  t e m p e r a t u r e s  
i n d i c a t e d  by Na-K-Ca a n d  c h a l c e d o n y  c h e m i c a l  g e o t h e r m o m e t e r s  
are 70  a n d  77OC, r e s p e c t i v e l y .  T h e s e  t e m p e r a t u r e s  c o u l d  
h a v e  u s e s  u p  t o  a n d  i n c l u d i n g  t h e  lower t e m p e r a t u r e  l i m i t  o f  
r e f r i g e r a t i o n  (see  f i g u r e  4 ) .  D i s s o l v e d  s o l i d s  a n d  f l o u r i d e  
c o n c e n t r a t i o n  are  low, b e i n g  348 mg/l  a n d  less t h a n  1 m g / l ,  
r e s p e c t i v e l y .  The pH is 8 . 6 .  The c h e m i s t r y  o f  t h e  w a t e r  
s u g g e s t s  a s o u r c e  r o c k  n o t  s i m i l a r  i n  c h e m i c a l  o r  m i n e r a -  
l o g i c a l  c o n s t i t u e n t s  t o  g r a n i t i c  r o c k s .  

C o u n c i l  M o u n t a i n  Hot S p r i n g s  (15N-1E-2bdblS) is  l o c a t e d  
2 . 5  km u p  Warm S p r i n g s  C r e e k  f r o m  i t s  c o n f l u e n c e  w i t h  t h e  
M i d d l e  F o r k  Weiser R i v e r  s o u t h e a s t  o f  C o u n c i l .  I t  i s s u e s  a t  
68OC a n d  1 9 0  l / m i n  f r o m  Q u a t e r n a r y  a l l u v i u m  n e a r  g r a n i t i c  
r o c k .  No o t h e r  i n f o r m a t i o n  is  a v a i l a b l e  o n  t h i s  t h e r m a l  
s p r i n g .  I t s  l o c a t i o n  a p p e a r s  a t y p i c a l  o f  m o s t  s p r i n g s  i n  
c e n t r a l  I d a h o .  

W h i t e  L i c k s  Hot S p r i n g s  (16N-2E-33bcclS)  is  l o c a t e d  i n  
t h e  Midd le  F o r k  Weiser R i v e r  d r a i n a g e  and  i s s u e s  f r o m  
Q u a t e r n a r y  a l l u v i u m  n e a r  Miocene b a s a l t  and  C r e t a c e o u s  g r a -  
n i t i c  r o c k s .  R o s s  ( 1 9 7 1 ,  p .  9 )  r e p o r t e d  t h a t  W h i t e  L i c k s  
Hot S p r i n g s  o c c u r r e d  o n  a r e l a t i v e l y  s h o r t  n o r t h  t r e n d i n g  
f a u l t  and  h a d  a n  a b n o r m a l l y  h i g h  m i n e r a l  c o n t e n t .  Water 
i s s u e s  f r o m  numerous  s p r i n g  v e n t s  a t  6 3  t o  6S°C (Young a n d  
M i t c h e l l ,  1 9 7 3 ,  p .  9 )  a n d  h a s  a s l i g h t  s u l f u r  o d o r .  The 
q u a r t z  a n d  Na-K-Ca c h e r n i c a l  g e o t h e r m o m e t e r s  estimate a q u i f e r  
t e m p e r a t u r e s  o f  1 4 2  t o  145OC, t h e  l o w e r  l i m i t  o f  b i n a r y  
c y c l e  power  g e n e r a t i o n ,  m i g h t  b e  f o u n d  i n  t h e  a r e a  by  d e e p  
d r i l l i n g .  
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F I G U R E  1 2 .  I n d e x  map o f  Adams County showing l o c a t i o n s  o f  
t h e r m a l  w a t e r  o c c u r r e n c e s  w i t h  s u r f a c e  tempera- 
t u r e s  of  20°C or h i g h e r .  



Z i m s  Resort (2ON-1E-26ddalS) i s s u e s  a t  65OC a n d  a b o u t  
380  l / m i n  f r o m  a l l u v i a l  f i l l  n e a r  t h e  f a u l t  c o n t a c t  b e t w e e n  
T e r t i a r y  b a s a l t  and  C r e t a c e o u s  g r a n i t i c  r o c k .  D i s s o l v e d  
s o l i d s  a r e  f a i r l y  l o w  f o r  t h i s  p a r t  o f  I d a h o  a t  666 mg/l a n d  
t h e  f l o u r i d e  c o n t e n t  is  2 . 3  mg/l .  Good a g r e e m e n t  b e t w e e n  
Na-X-Ca a n d  c h a l c e d o n y  c h e m i c a l  g e o t h e r m o m e t e r s  i n d i c a t e  
a q u i f e r  temperature may b e  a b o u t  8 3  t o  84OC. 

Kriybaum Hot S p r i n g s  (19N-2E-22ccalS)  n e a r  Meadows, 
i s s u e s  f r o m  a n o r t h e a s t  t r e n d i n g  n o r m a l  f a u l t  i n  C r e t a c e o u s  
g r a n i t i c  r o c k s  n e a r  Miocene b a s a l t  f r o m  two s e p a r a t e  s p r i n g  
v e n t s  a t  40 a n d  42OC a t  150  l / m i n .  The c h a l c e d o n y  a n d  
1Ja-K-Ca c h e m i c a l  g e o t h e r m o m e t e r s  i n d i c a t e  s u b s u r f a c e  tem- 
p e r a t u r e s  o f  9 1  a n d  96OC, r e s p e c t i v e l y .  

The o t h e r  s p r i n g s  are  l o c a t e d  o n  t h e  L i t t l e  Salmon R i v e r  
n o r t h  o f  Meadows V a l l e y  (22N-1E-34dadlS and  21N-1E-23abalS) .  
The  s p r i n g s  h a v e  f a i r l y  l o w  t e i n p e r a t u r e s  ( 2 6  a n d  30°C) a n d  
low d i s c h a r g e s .  

The c h a l c e d o n y  a n d  Na-K-Ca c h e ~ n i c a l  g e o t h e r m o m e t e r s  seem 
t o  b e  more c o n s i s t e n t  i n  Adams C o u n t y  ( a t  l e a s t  f o r  s p r i n g s  
a n d  w e l l s  f o r  w h i c h  a n a l y s e s  a re  c u r r e n t l y  a v a i l a b l e )  t h a n  
a n y w h e r e  e l se  i n  t h e  s t a t e .  

T h e  y e o p h y s i c s  which  h a v e  b e e n  d o n e  i n  Adams C o u n t y  are 
r e p o r t e d  o n  by Dona ldson  and A p p l e g a t e  ( 1 9 7 9 ) .  They  
r e p o r t e d  t h a t :  

... t h e  p r e l i m i n a r y  map ( f i g u r e  1 3 )  o f  s o u t h e r n  
I d a h o  shows  t h e  C o u n c i l - C a m b r i d g e  a r e a  b e i n g  
d o m i n a t e d  by a d i s t i n c t  y r a v i t y  h i g h  w i t h  a  
r e s i d u a l  m a g n i t u d e  o f  n e a r l y  40 mga l  ( m i l l i g a l )  
n e a r  C o u n c i l  ( f i g u r e  1 4 ) .  The  g r a d i e n t  o f  t h e  
a n o m a l y  is e n h a n c e d  t o  t h e  e a s t  w h e r e  t h e  d e n s e  
b a s a l t s  l i e  a d j a c e n t  to  r e l a t i v e l y  l o w  d e n s i t y  
i n t r u s i v e s .  T h i s  s t e e p  g r a d i e n t  i n d i c a t e s  a s h a r p  
c o n t a c t  b e t w e e n  b a s a l t  and  b a t h o l i t h  r o c k s  and  a 
f a u l t e d  c o n t a c t  is c e r t a i n l y  p o s s i b l e .  The g r a v i t y  
p r o f i l e  a s  a w h o l e  i n d i c a t e s  t h a t  t h e s e  p l a t e a u  
b a s a l t s  a r e  c o n s i d e r a b l y  t h i c k e n e d  i n  t h i s  area. 
The a n o m a l y  may r e p r e s e n t  a  l o c a l  einbayrnent o n  t h e  
p l a t e a u - b a s a l t  d e p o s i t i o n a l  s u r f a c e  or p e r h a p s  
s u b s i d e n c e  a n d  f i l l i n g  d u r i n g  t h e  v o l c a n i c  
a c t i v i t y .  

Bond ( 1 9 7 5 )  shows  many f a u l t s  i n  t h i s  a r e a  a n d  
W i t k i n d  ( 1 9 7 5 )  c l a s s i f i e s  s e v e r a l  f a u l t s  as  a c t i v e  
( f i g u r e  1 5 ) .  The f a u l t i n g  p a t t e r n s  (Bond,  1 9 7 8 )  
s u g g e s t  t h a t  a l l u v i a l - f i l l e d  r i v e r  c u t  v a l l e y s  i n  
t h i s  area n a y  b e  f a u l t  c o n t r o l l e d .  U n f o r t u n a t e l y ,  
t h e  g r a v i t y  d a t a  i s  v e r y  s p d r s e  a n d  d o e s  n o t  d e f i n e  
t h e  v a l l e y  m a r g i n s  o r  allow a n y  e s t i m a t i o n  o f  t h e i r  
d e p t h s  or s t r u c t u r a l  c o n t r o l s .  



FIGURE 13. Gravity map of Council-Cambridge area, contour 
interval is 5 milligals. (Mabey, Peterson, and 
Wilson, 1974). 
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FIGURE 14. Gravity Profile near Council (from Donaldson and 
Applegate, 1979). 
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FIGURE 15. Index map of Idaho showing known and suspected 
active faults. (Modified from Witkind, 1975. ) 

-31- 



VALLEY COUNTY 

O c c u r r e n c e s  o f  t h e r m a l  s p r i n g s  i n  V a l l e y  C o u n t y  are 
s imi la r  t o  o c c u r r e n c e s  i n  I d a h o  C o u n t y  b u t  t h e y  a p p e a r  t o  be 
more numerous  ( f i g u r e  1 6 ) .  Many are a c c e s s i b l e  by g r a d e d  
a n d  d r a i n e d  g r a v e l  r o a d s  i n  t h e  more remote l o c a t i o n s  a n d  
some o c c u r  n e a r  major t r a n s p o r t a t i o n  r o u t e s .  O t h e r s  are i n  
w i l d e r n e s s  a r e a s  a c c e s s i b l e  o n l y  by p a c k  t r a i l  or r i v e r  
t r a v e l .  Many a r e  u s e d  by game a n i m a l s  as  s a l t  l i c k s  d u e  t o  
m i n o r  a m o u n t s  o f  s o d i u m  ( N a )  a n d  c h l o r i n e  ( C l )  i o n s  i n  t h e  
water. 

C h e m i c a l  a n a l y s e s  are a v a i l a b l e  f o r  o n l y  20 o f  t h e  4 1  
known t h e r m a l  water o c c u r r e n c e s  i n  V a l l e y  C o u n t y .  Tem- 
p e r a t u r e s  r a n g e  f r o m  20°C a t  D o l l a r  C r e e k  W a r m  S p r i n g s  
( 1 6 N - 6 E - l 4 c c c l S )  t o  880C a t  I n d i a n  C r e e k  H o t  S p r i n g s  
(17N-11E-2 lb lS)  i n  t h e  I d a h o  w i l d e r n e s s  a r e a .  D i s s o l v e d  
s o l i d s  are v e r y  low, t h e  h i g h e s t  b e i n g  412 mg/l  a n d  t h e  
lowest r e p o r t e d  t o  b e  1 9 2  mg/ l .  The waters may b e  c l a s s e d  
a s  sod ium c a r b o n a t e  or s o d i u m  b i c a r b o n a t e  t y p e  waters 
a c c o r d i n g  t o  t h e  d o m i n a n t  c h e m i c a l  s p e c i e s  d i s s o l v e d  i n  t h e  
water. 

Two a r e a s  i n  V a l l e y  C o u n t y  t h a t  m i g h t  b e  c a n d i d a t e s  f o r  
power g e n e r a t i o n  s i t e s  are I n d i a n  C r e e k  H o t  S p r i n g s  a n d  
V u l c a n  Hot S p r i n g s  ( 1 4 N - 6 E - l l b d a l S ) ,  p r o v i d e d  q u a r t z  is t h e  
m i n e r a l  c o n t r o l l i n g  s i l i c a  c o n t e n t  i n  t h e  t h e r m a l  waters. 
A s  I n d i a n  C r e e k  H o t  S p r i n g s  is  i n  t h e  I d a h o  w i l d e r n e s s  a rea ,  
h o w e v e r ,  it is n o t  l i k e l y  t o  b e  d e v e l o p e d .  The t w o  s p r i n g s  
e x h i b i t  v e r y  s i m i l a r  c h e m i c a l  q u a l i t i e s .  S u b s u r f a c e  t e m -  
p e r a t u r e s  a p p e a r  t o  b e  i n  t h e  1350C r a n g e ,  a c c o r d i n g  t o  t h e  
N a - K - C a  c h e m i c a l  g e o t h e r m o m e t e r  a n d  may b e  as  h i g h  as 
145-150oC, a c c o r d i n g  t o  t h e  q u a r t z  c h e m i c a l  g e o t h e r m o m e t e r  
( c o l u m n s  Tg a n d  T 1 ,  b a s i c  d a t a  t a b l e  2 . )  

A n o t h e r  n o t e w o r t h y  t h e r m a l  s p r i n g  is  B o i l i n g  S p r i n g s  
(12N-5E-22bbclS) o n  t h e  M i d d l e  F o r k  o f  t h e  P a y e t t e  R i v e r .  
T h i s  s p r i n g ,  a c c o r d i n g  t o  R o s s  ( 1 9 7 1 ,  p .  l o ) ,  is  p e r h a p s  t h e  
b e s t  s t u d i e d  t h e r m a l  s p r i n g  i n  I d a h o .  The water c o n t a i n s  
s e v e r a l  me ta l l i c  i o n s ,  i n c l u d i n g  m e r c u r y .  R o s s  ( 1 9 7 1 ,  
p. 1 0 )  s t a t e d  t h a t :  

B o i l i n g  S p r i n g s  is o n l y  o n e  o f  e i g h t  t h e r m a l  
s p r i n g s  i n  t h i s  a r e a .  A l l  f l o w  f r o m  g r a n i t i c  r o c k s  
a l o n g  s h e a r  z o n e s  p a r a l l e l i n g  t h e  r i v e r .  S p r i n g s  
a l o n g  t h e  M i d d l e  F o r k  o f  t h e  P a y e t t e  R i v e r  seem t o  
b e  a l o n g  a n  e x t e n s i o n  o f  t h e  same f a u l t  t h a t  a c t s  
a s  a c o n d u i t  f o r  s p r i n g s  a l o n g  t h e  S o u t h  F o r k  o f  
t h e  Sa lmon  R i v e r .  

A l t h o u g h  c a l l e d  B o i l i n g  S p r i n g s ,  s u r f a c e  t e m p e r a t u r e  is o n l y  
850C. S u b s u r f a c e  t e m p e r a t u r e s  a p p e a r  t o  be n o t  much h i g h e r ,  
o n l y  890C a c c o r d i n g  to  t h e  c h e m i c a l  g e o t h e r m o m e t e r .  
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F I G U R E  1 6 .  Index  map o f  V a l l e y  County showing l o c a t i o n s  of  
t h e r m a l  w a t e r  o c c u r r e n c e s  w i t h  s u r f a c e  tempera- 
t u r e s  of 20°C o r  h i g h e r .  



C a t e r  and o t h e r s  ( 1 9 7 3  p .  383-389) d i s c u s s e d  t h e  t h e r m a l  
s p r i n g s  i n  V a l l e y  and  C u s t e r  c o u n t i e s  a l o n g  t h e  Middle Fork  
o f  t h e  Salmon R i v e r  and  s t a t e d :  

Thermal  s p r i n g s  i n  t h e  I d a h o  p r i m i t i v e  a r e a  a r e  i n  
a n  a r e a  o f  . . . v o l c a n i c s  and t e c t o n i c  a c t i v i t y .  
Most r o c k s  a r e  C r e t a c e o u s  I d a h o  b a t h o l i t h ,  Eocene 
C h a l l i s  v o l c a n i c s  and  Eocene g r a n i t e .  Rock t y p e s  
d o  n o t  a p p e a r  t o  i n f l u e n c e  t h e  d i s t r i b u t i o n  o f  t h e  
s p r i n g s .  T e r t i t a r y  m a f i c  d i k e s  n e a r  t h e  t h e r m a l  
s p r i n g s  i n d i c a t e  a  p o s s i b l e  mu tua l  r e l a t i o n s h i p  t o  
d e e p - s e a t e d  h e a t  s o u r c e s .  

The i g n e o u s  r o c k s  a r e  n o t  p o r o u s ,  b u t  numerous s u r -  
f a c e  f r a c t u r e s  and f a u l t s  a r e  a p p a r e n t l y  e x t e n s i v e ,  
p r o v i d i n g  t h e  c h a n n e l  ways f o r  c o n v e c t i v e  s y s t e m s  
t h a t  p e r m i t  s u r f a c e  w a t e r s  t o  r e a c h  d e e p - s e a t e d  
h e a t  s o u r c e s  and r e t u r n  t o  t h e  s u r f a c e  a t  g r e a t l y  
e l e v a t e d  t e m p e r a t u r e s .  A l l  s p r i n g s  a r e  on numerous 
s m a l l  f a u l t s  and f r a c t u r e s  w i t h i n  a  few f e e t  o f  
m a j o r  s t r e a m s  a l o n g  p r o b a b l e  f a u l t s .  Most f a u l t s  
and  f r a c t u r e s  s t r i k e  N. 45O W ;  d i p s  a r e  n o r m a l l y  
g r e a t e r  t h a n  450. 

With t h e  e x c e p t i o n  of  I n d i a n  Creek  Hot S p r i n g s ,  s u b s u r -  
f a c e  t e m p e r a t u r e  i n  t h e  Middle  Fork  Salmon R i v e r  a r e a  prob-  
a b l y  w i l l  n o t  exceed  b o i l i n g  a s  shown by t h e  c h a l c e d o n y  and 
Na-K-Ca c h e m i c a l  geo the rmomete r s  ( b a s i c  d a t a  t a b l e  2 ,  
columns Tq and  T g ) .  W i l d e r n e s s  a r e a  c l a s s i f i c a t i o n  p r e -  
c l u d e s  l a r g e  s c a l e  deve lopment  o f  any  o f  t h e s e  t h e r m a l  
s p r i n g s .  

Wi lson  and o t h e r s  (1976)  s t u d i e d  t h e  g e o t h e r m a l  po ten -  
t i a l  o f  t h e  Cascade a r e a  i n  V a l l e y  County.  They s t a t e d :  

F i e l d  and l a b o r a t o r y  i n v e s t i g a t i o n s  show t h e  
e x i s t e n c e  o f  a  g e o t h e r m a l  r e s o u r c e  i n  t h e  Cascade 
a r e a  o f  w e s t - c e n t r a l  I d a h o  which may have  deve lop -  
ment  p o t e n t i a l  f o r  n o n - e l e c t r i c a l  u s e s .  Numerous 
h i g h  a n g l e  f a u l t s  c u t  t h e  I d a h o  b a t h o l i t h  i n  t h i s  
a r e a ;  d i s p l a c e m e n t s  on some o f  t h e s e  f a u l t s  a r e  a s  
g r e a t  a s  3050 m and many o f  them have  a s s o c i a t e d  
a l t e r a t i o n  zones .  X-ray a n a l y s e s  o f  s amples  
c o l l e c t e d  from t h e s e  zones  i n d i c a t e  s u b s t a n t i a l  
h y d r o t h e r m a l  a l t e r a t i o n .  F a u l t  c o n t r o l l e d  h o t  
s p r i n g s  have t e m p e r a t u r e s  a t  t h e  s u r f a c e  o f  up t o  
71°C. 

M i c r o s e i s m i c  m o n i t o r i n g  i n  t h e  a r e a  s u g g e s t s  t h a t  
e a s t - w e s t  t r e n d i n g  f a u l t s  a r e  a c t i v e ,  s u p p o r t i n g  
t h e  p l a u s i b i l i t y  o f  a n  a c c e s s i b l e  g e o t h e r m a l  
r e s o u r c e .  



FIGURE 1 7 .  EROS f a l s e  c o l o r  i n f r a r e d  L a n d s a t  E D I S E  image o f  p a r t  o f  
w e s t - c e n t r a l  Idaho  and e a s t e r n  Oregon showing s e l e c t e d  
l i n e a r  f e a t u r e s  and t h e r m a l  w a t e r  l o c a t i o n s  w i t h  s u r f a c e  
t e m p e r a t u r e s  above 20°C. Note: L i n e a r  f e a t u r e s  o c c u r  
between t h e  b l a c k  l i n e s .  





The d o m e s t i c  g roundwate r  s u p p l y  f o r  most o f  t h e  
a r e a  i s  from v e r y  s h a l l o w  w e l l s ,  most  o f  which a r e  
deve loped  i n  t h e  upper  200 f e e t  o f  t h e  v a l l e y  
f l o o r s  and d e r i v e  t h e i r  w a t e r  from j o i n t s  r a t h e r  
t h a n  from f a u l t  sys t ems .  P r e l i m i n a r y  d a t a  i n d i c a t e  
no  c o n n e c t i o n  between t h e  t h e r m a l  sys t ems  and t h e  
w a t e r  s u p p l y  f o r  t h e  a r e a .  

The Na-K-Ca and cha lcedony  chemica l  geothermometers  s u g g e s t  
a q u i f e r  t e m p e r a t u r e s  may be a s  h i g h  a s  46 t o  66OC n e a r  t h e  
c i t y  o f  Cascade. 

Thermal w a t e r  is a s s o c i a t e d  mos t ly  w i t h  g r a n i t i c  r o c k s  
o f  t h e  Idaho  b a t h o l i t h .  

E a r t h  Resources  O b s e r v a t i o n  Systems (EROS) d i g i t a l  image 
enhancement  sys t em s a t e l l i t e  image ( f i g u r e  1 7 )  o f  t h e  
Cascade-Long V a l l e y  a r e a  shows t h a t  Cascade l i e s  n e a r  t h e  
i n t e r s e c t i o n  o f  major  l i n e a r  f e a t u r e s .  These may c o n t r o l  
t h e  o c c u r r e n c e  o f  t h e r m a l  w a t e r  i n  t h e  a r e a .  O t h e r  t h e r m a l  
w a t e r  o c c u r r e n c e s  i n  w e s t - c e n t r a l  I d a h o  and s e l e c t e d  l i n e a r  
f e a t u r e s  a s s o c i a t e d  w i t h  them a r e  a l s o  shown on t h e  image. 

LEMHI COUNTY 

Eleven  t h e r m a l  s p r i n g s  have p r e s e n t l y  been documented i n  
Lemhi County ( f i g u r e  1 8 ) .  About h a l f  a r e  i n  remote  
( p r i m i t i v e  o r  r e c r e a t i o n )  a r e a s  which p r e c l u d e s  deve lopment .  
Chemical d a t a  have been c o l l e c t e d  f o r  o n l y  f o u r  of  t h e  e l e v -  
e n  t h e r m a l  s p r i n g s  l o c a t e d  i n  Lemhi County.  

The h o t t e s t  t h e r m a l  s p r i n g  i n  t h e  c o u n t y  and o n e  o f  t h e  
h o t t e s t  i n  I d a h o  is Big Creek  Hot S p r i n g s  (23N-18E-22cadlS) 
which h a s  a  s u r f a c e  t e m p e r a t u r e  o f  93OC ( b o i l i n g ) .  I t  is 
l o c a t e d  h i g h  i n  t h e  Hot S p r i n g s  Creek  d r a i n a g e  ( o v e r  330 m 
above t h e  Salmon R i v e r ,  t h e  major  d r a i n a g e  i n  t h e  a r e a )  n e a r  
P a n t h e r  Creek  a t  t h e  t o p  o f  a  d i v i d e  ( r i d g e  t o p  d i s c h a r g e ) .  
Q u a r t z  and Na-K-Ca chemica l  yeothermometers  b o t h  i n d i c a t e  
s u b s u r f a c e  t e m p e r a t u r e s  a r e  160-175OC. Both s i l i c e o u s  and 
c a r b o n a t e  d e p o s i t i o n  is found n e a r  a c t i v e  v e n t s .  Water is 
p r e s e n t l y  used by b i g  game h u n t e r s  a s  a  s t eam b a t h .  Big 
Creek  Hot S p r i n g s  a p p e a r s  from a v a i l a b l e  d a t a  t o  d a t e  t o  be  
one  o f  t h e  b e s t  p r o s p e c t s  i n  Idaho  f o r  power g e n e r a t i o n .  

B e n n e t t  (1977)  r e p o r t e d  on t h e  geo logy  and g e o c h e m i s t r y  
o f  t h e  B l a c k b i r d  Mountain-Panther  Creek r e g i o n  i n  Lemhi 
County ,  Idaho .  H e  s t a t e d  ( p .  4 ) :  

The P a n t h e r  Creek r e g i o n  is l o c a t e d  i n  t h e  Salmon 
R i v e r  Mountains .  The a r e a  is c h a r a c t e r i z e d  by 
f l a t t o p p e d  moun ta ins  and modera t e  t o  s t e e p  V-shaped 
canyons .  T h i s  e n t i r e  s e c t i o n  o f  Idaho  is  q u i t e  
s t r i k i n g  from t h e  a i r  a s  c o n c o r d a n t  e l e v a t i o n s  g i v e  



FIGURE 1 8 .  I n d e x  map o f  Lemhl  C o u n t y  s h o w l n g  locations o f  
t h e r m a l  w a t e r  o c c u r r e n c e s  w l t h  s u r f a c e  t e m p e r a -  
t u r e s  o f  20°C or h l g h e r .  

- 3 8 -  



t h e  a p p e a r a n c e  o f  a f l a t  p l a i n  s t r e t c h i n g  f r o m  t h e  
B i g h o r n  C r a g s  ( T e r t i a r y  p l u t o n )  w h i c h  r i se  a b o v e  
t h e  g e n e r a l  r e m n a n t  s u r f a c e s .  E l e v a t i o n s  r a n g e  
f r o m  976 m i n  t h e  Salmon R i v e r  Canyon t o  o v e r  
2 , 7 0 0  m i n  t h e  w e s t e r n  p a r t  o f  t h e  s t u d y  a r e a .  

B e n n e t t  f u r t h e r  s t a t e d  (p .  8 ) :  

T h e  r o c k s  i n  t h e  B l a c k b i r d  M o u n t a i n  q u a d r a n g l e  a r e ,  
f o r  t h e  m o s t  p a r t ,  P r e c a m b r i a n  m e t a s e d i m e n t s  and  
i n t r u s i v e s  w h i c h  h a v e  u n d e r g o n e  s e v e r a l  e p i s o d e s  o f  
f o l d i n g  a n d  f a u l t i n g .  L a r g e  s c a l e  t h r u s t  f a u l t i n g ,  
b l o c k  f a u l t i n g ,  a n d  T e r t i a r y  i g n e o u s  a c t i v i t y  ( b o t h  
i n t r u s i v e  a n d  e x t r u s i v e )  h a v e  a d d e d  t o  t h e  
c o m p l e x i t y .  Lack o f  good s t r a t i g r a p h i c  c o n t r o l  
g r e a t l y  complicates t h e  i n t e r p r e t a t i o n  o f  t h e  
g e o l o g y ;  i n d e e d ,  e v e n  t h e  g r o s s  a g e s  o f  t h e  m a i n  
u n i t s  r e m a i n s  q u e s t i o n a b l e .  

B e n n e t t ' s  l i n e a r  map o f  t h e  a r e a  is i n c l u d e d  h e r e  as 
f i g u r e  1 9 .  H e  n o t e d  f i v e  major t r e n d s :  

a .  T h e r e  are  t h r e e  p r o m i n e n t  sets o f  l i n e a r s ,  a 
n o r t h w e s t  s e t ,  a  n o r t h e a s t  s e t  a n d  a n o r t h -  
n o r t h w e s t  set .  

b .  A s e t  o f  l i n e a r s  w h i c h  o u t l i n e s  t h e  e a s t e r n  
e d g e  o f  t h e  C r a g s  p l u t o n  may r e p r e s e n t  a c u r -  
v i l i n e a r  f r a c t u r e  s y s t e m  a s s o c i a t e d  w i t h  
e m p l a c e m e n t  o f  t h e  p l u t o n .  T h e s e  l i n e a r s  
t r e n d  n o r t h w e s t  a l o n g  R o a r i n g  C r e e k ,  n o r t h -  
s o u t h  j u s t  eas t  o f  C a t h e d r a l  Rock a n d  n o r t h -  
n o r t h e a s t  a l o n g  Y e l l o w j a c k e t  C r e e k .  

C .  Many o f  t h e  major d r a i n a g e s  a p p e a r  t o  c o i n -  
c i d e  w i t h  l i n e a r  s e g m e n t s  s u c h  a s  t h e  P a n t h e r  
C r e e k - N a p i a s  C r e e k  l i n e a m e n t .  

d .  L i n e a r s  a p p e a r  more c o n c e n t r a t e d  i n  t h e  a r e a  
o f  B l a c k b i r d  C r e e k ,  Musgrove C r e e k  a n d  
P o r p h y r y  C r e e k .  I n  t h i s  a rea ,  t h e  i n t e r s e c -  
t i o n  o f  n o r t h e a s t  a n d  n o r t h w e s t  l i n e a r s  f o r m s  
a boxwork p a t t e r n .  S e v e r a l  o f  t h e  n o r t h e a s t  
l i n e a r s  a r e  c o n f i n e d  t o  a b e l t  b o r d e r e d  b y  
t h e  P a n t h e r  C r e e k - N a p i a s  l i n e a m e n t  t o  t h e  
eas t  a n d  t h e  h e a d w a t e r s  o f  B l a c k b i r d  C r e e k ,  
Musgrove C r e e k  a n d  P o r p h y r y  C r e e k  t o  t h e  
west. 

e .  C o m p a r i s o n  o f  f i g u r e s  20 a n d  2 1  shows  t h a t  
t h e  -150 gamma c o n t o u r ,  w h i c h  may r e p r e s e n t  
t h e  w e s t e r n  l i m i t  o f  t h e  L e e s b u r g  s t o c k ,  
c o i n c i d e s  w i t h  l i n e a r  s e g m e n t s  j u s t  e a s t  o f  



F I G U R E  1 9 .  L i n e a r  map compi l ed  f rom L a n d s a t ,  f a l s e  c o l o r ,  
i n f r a r e d  image ry .  T o p o g r a p h i c  b a s e  is  f rom 
E l k  C i t y  AMS map ( sca le  1 : 2 5 0 , 0 0 0 ) .  From 
B e n n e t t ,  1 9 7 7 ,  p .  3 3 .  



t h e  P a n t h e r  C r e e k  a n d  a l o n g  N a p i a s  C r e e k  and  
M o c c a s i n  C r e e k .  

Of i n t e r e s t  t o  t h i s  s t u d y  are t h e  l i n e a r s  t h a t  i n t e r s e c t  
i n  t h e  v i c i n i t y  o f  B i g  C r e e k  Hot S p r i n g s .  The Hot S p r i n g s  
C r e e k  pa r t  o f  t h e  Clear Creek-Hot  S p r i n g s  C r e e k  l i n e a m e n t  
h a s  b e e n  mapped as  a f a u l t  ( f i g u r e  1 9 )  . The n o r t h  t r e n d i n g  
l i n e a m e n t  a p p r o x i m a t e l y  f o l l o w s  t h e  Augen-Greiss-Yel low-  
j a c k e t  F o r m a t i o n  ( f i g u r e s  1 9  a n d  2 0 ) .  

Of i n t e r e s t  t o  t h i s  r e p o r t  is B e n n e t t ' s  a e r o m a g n e t i c  map 
o f  t h e  area a s  shown i n  f i g u r e  21 .  B e n n e t t  r e p o r t e d  t h a t :  

A p o s i t i v e  m a g n e t i c  anomaly  (maximum +150 gamma) i s  
e x p r e s s e d  n o r t h w e s t  o f  L e e s b u r g  o n  Camp C r e e k .  

B e n n e t t  b e 1  i e v e d  t h i s  r e p r e s e n t e d  t h e  m a g n e t i c  e x p r e s -  
s i o n  o f  t h e  L e e s b u r g  S t o c k .  B e n n e t t  r e p o r t e d  t h a t :  

The small p a r t  o f  t h e  s t o c k  e x p o s e d  a l o n g  A r n e t t  
C r e e k  e x t e n d s  f rom t h e  +50 gamma c o n t o u r  a c r o s s  t h e  
0  gamma c o n t o u r .  The -100 gamma l i n e  w h i c h  s u r -  
r o u n d s  t h e  +150 l i n e  ( s o u t h  -- o f  H a y s t a c k  M o u n t a i n )  
m a r k s  t h e  w e s t e r n  l i m i t  o f  s i l v e r ,  l e a d  and  molyb- 
denum a n o m a l i e s  w h i c h  are  p r o b a b l y  r e l a t e d  t o  t h e  
s t o c k  . The -150 gamma c o n t o u r  n e a r  J u r e a n o  
M o u n t a i n  e x t e n d s  a l o n g  t h e  L e e s b u r g  f a u l t  and  may 
mark  t h e  w e s t e r n  l i m i t  o f  t h e  s t o c k  i n  t h e  
s u b s u r f a c e .  

The area e n c l o s e d  by t h e  -210 gamma l i n e  o v e r  G a n t  
! . lountain and  t h e  s u r r o u n d i n g  -200 gamma l i n e  a r e  
most l i k e l y  e x p r e s s i o n s  o f  t h e  a u g e n / e l l i p s o i d a l  
g n e i s s  u n i t  a n d  i t s  s u b s u r f a c e  e x t e n s i o n  t o  t h e  
n o r t h w e s t  b e n e a t h  t h e  u n d i f f e r e n t i a t e d  m e t a m o r p h i c  
r o c k s .  I n  f a c t ,  most o f  t h e  area w h i c h  is l e s s  
t h a n  -150 gammas, w i t h i n  t h e  s t u d y  area ,  a p p e a r s  t o  
b e  r e l a t e d  to  t h e  o u t c r o p  p a t t e r n s  o f  t h e  a u g e n  
g n e i s s .  

B ig  C r e e k  Hot S p r i n g s  l i e s  o n  t h e  -170 t o  -200 gamma 
t r o u g h .  T h i s  t r o u g h  f o l l o w s  t h e  g e n e r a l  t r e n d  o f  t h e  Hot 
S p r i n g s  f a u l t .  

The  l a n d  is a d m i n i s t e r e d  by t h e  U.S. F o r e s t  S e r v i c e  
(USFS) .  U n t i l  leases are i s s u e d ,  p r o s p e c t s  s u c h  as  B i g  
C r e e k  Hot S p r i n g s  c a n n o t  c o n t r i b u t e  t o  o u r  e n e r g y  s u p p l y .  
The a r e a  is  remote b u t  n o t  r o a d l e s s .  The  n e a r e s t  s i z a b l e  
m a r k e t  f o r  e l e c t r i c i t y  would  b e  M i s s o u l a ,  Montana;  however ,  
r e c e n t  e l e c t r i c  w h e e l i n g  l e g i s l a t i o n  c o u l d  a l l o w  d e v e l o p m e n t  
b y  u t i l i t i e s  l o c a t e d  o u t  o f  t h e  area. 

Sa lmon  Hot S p r i n g s  (2ON-22E-3abdlS) ,  1 0  km s o u t h  o f  
Sa lmon ,  h a s  a s u r f a c e  t e m p e r a t u r e  o f  45Oc, a n d  is  t h e  
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FIGURE 2 1 .  A e r o m a g n e t i c  map o f  t h e  s t u d y  area ( m o d i f i e d  
f r o m  U.S.G.S. ,  1 9 7 5 ) .  Map is d r a w n  w i t h  a  6 . 1 7  
gamma/mile n o r t h  a n d  a 3 . 9 2  gamma/mile e a s t  
r e g i o n a l  t r e n d  removed .  M a g n e t i c  c o n t o u r s  are 
o v e r l a i n  o n  t o p o g r a p h y  f r o m  t h e  E l k  C i t y  AMS map 
( s ca l e  1 : 2 5 0 , 0 0 0 ) .  From B e n n e t t ,  1 9 7 7 ,  p . 2 8 .  



n e a r e s t  o f  any  t h e r m a l  s p r i n g s  i n  Lemhi County t o  a  meaning- 
f u l  p o p u l a t i o n  c e n t e r .  A q u i f e r  t e m p e r a t u r e s  a t  Salmon Hot 
S p r i n g s  a p p e a r  t o  be o n l y  500C by t h e  cha lcedony  chemica l  
geothermometers  ( b a s i c  d a t a  t a b l e  2 )  a l t h o u g h  t h e  Na-K-Ca 
c h e m i c a l  geothermoineter  i n d i c a t e d  t e m p e r a t u r e s  may be a s  
h i g h  a s  204OC. T h i s  d i s c r e p a n c y  c o u l d  be  caused  by mixing  
o f  h o t  and c o l d  w a t e r  o r  p r e c i p i t a t i o n  o f  c a l c i u m  i n  t h e  
s u b s u r f a c e .  There  is e x c e s s  t r a v e r t i n e  d e p o s i t i o n  by t h e  
s p r i n g .  T h i s  s i t e  migh t  have p o t e n t i a l  f o r  s p a c e  h e a t i n g  i n  
o r  n e a r  Salmon. 

Sha rkey  Hot S p r i n g s  (2ON-24E-34ccclS) i s s u e s  f rom 
Ol igocene  s i l i c i c  v o l c a n i c  r o c k s  a l o n g  a  n o r t h w e s t  t r e n d i n g  
f a u l t .  I t  is  a c t i v e l y  d e p o s i t i n g  s m a l l  q u a n t i t i e s  o f  c a r -  
b o n a t e  m a t e r i a l  and a p p a r e n t l y  f o r m e r l y  d e p o s i t e d  s i l i c a .  
I t  d i s c h a r g e s  30 l /min.  Measured s u r f a c e  t e m p e r a t u r e  is 
52OC. Maximum s u b s u r f a c e  t e m p e r a t u r e  i s  t h o u g h t  to  be  b e s t  
r e p r e s e n t e d  by t h e  cha lcedony  chemica l  geothermometers  a t  
104OC. Sha rkey  Hot S p r i n g s  is  somewhat removed from popula-  
t i o n  c e n t e r s  b u t  is a c c e s s i b l e  by a n  improved road .  

A s p r i n g  (16N-21E-18adclS) l o c a t e d  on t h e  Salmon R i v e r  
d i s c h a r g e s  25 l /min and h a s  a  s u r f a c e  t e m p e r a t u r e  o f  46OC. 
I t  i s s u e s  f rom t h e  a l l u v i a l  m a t e r i a l  p r o b a b l y  o v e r l y i n g  
Precambr ian  q u a r t z i t e .  T h i s  s p r i n g  d e p o s i t s  s m a l l  quan- 
t i t i e s  o f  c a r b o n a t e  m a t e r i a l  l o c a l l y .  S u b s u r f a c e  
t e m p e r a t u r e s  may b e s t  be r e p r e s e n t e d  by t h e  c h a l c e d o n y  chem- 
i c a l  geothermometer  a t  57OC. 

BOISE COUNTY 

Thermal s p r i n g s  i n  Bo i se  County a r e  most numerous a l o n g  
t h e  Sou th  Fork o f  t h e  P a y e t t e  R i v e r  ( f i g u r e  2 2 ) .  Garden 
V a l l e y  l i e s  a t  t h e  c o n f l u e n c e  o f  t h e  Sou th  and Middle Forks  
o f  t h e  P a y e t t e  R i v e r  and is p o p u l a r  a s  a  summer home resort 
a r e a .  S e v e r a l  t h e r m a l  s p r i n g s  and a t  l e a s t  one  t h e r m a l  w e l l  
a r e  i n  t h e  Garden V a l l e y  a r e a .  Two t h e r m a l  s p r i n g s  e x i s t  
n e a r  Idaho  C i t y .  One, S t o p e  Warm S p r i n g s  (6N-5E-33abclS),  
o c c u r s  i n  an abandoned mine a d i t .  The o t h e r ,  Warm S p r i n g s  
(6N-5E-33adclS),  h a s  been deve loped  i n t o  a  p o p u l a r  r e s o r t .  
I d a h o  C i t y  is  a l s o  a  p o p u l a r  summer home a r e a  where use  
c o u l d  be made o f  t h e r m a l  w a t e r  f o r  s p a c e  h e a t i n g .  

L i t t l e  is known o f  t h e  c h a r a c t e r i s t i c s  o f  t h e r m a l  w a t e r  
a s  o n l y  s i x  c h e m i c a l  a n a l y s e s  a r e  a v a i l a b l e  f rom 1 9  known 
t h e r m a l  o c c u r r e n c e s  i n  Boise County. More sampl ing  o f  t h e r -  
mal w a t e r  o c c u r r e n c e s  s h o u l d  be u n d e r t a k e n  t o  more f u l l y  
a s s e s s  t h e  a r e a ' s  g e o t h e r m a l  p o t e n t i a l .  

I n  g e n e r a l ,  t h e  d i s s o l v e d  s o l i d s  a r e  l o w  e x c e p t  f o r  
f l o u r i d e  and s u l f a t e  c o n c e n t r a t i o n s  i n  t h o s e  t h e r m a l  w a t e r s  
sampled;  g e n e r a l l y ,  t h e  w a t e r  is a sodium b i c a r b o n a t e  t y p e .  





B o n n e v i l l e  Hot  S p r i n g s  ( ION-10E-3 lbcc lS)  is  t h e  h o t t e s t  
t h e r m a l  water i n  B o i s e  C o u n t y  a t  8S°C a n d  h a s  a 1 4 0 0  l / m  
d i s c h a r g e  i s s u i n g  f r o m  a f a u l t  i n  g r a n i t e  (Ross 1 9 7 1 ) .  
B o n n e v i l l e  Hot S p r i n y s  may h a v e  p o t e n t i a l  f o r  b i n a r y  c y c l e  
power  g e n e r a t i o n ,  as  t h e  q u a r t z  and  Na-K-Ca c h e m i c a l  
g e o t h e r m o m e t e r s  estimate t e m p e r a t u r e s  o f  1 3 7  a n d  142OC. 

Deer Hot  S p r i n g s  (9N-3E-25baclS)  m i g h t  a l so  h a v e  p o t e n -  
t i a l  f o r  b i n a r y  c y c l e  power ,  as  q u a r t z  a n d  Wa-K-Ca c h e m i c a l  
g e o t h e r m o m e t e r s  estimate t e m p e r a t u r e s  o f  1 4 7  and  1340C. 
Deer Hot S p r i n y s  h a s  a s u r f a c e  t e m p e r a t u r e  o f  80°C and  
d i s c h a r g e s  76  l / m i n .  

O t h e r  t h e r m a l  s p r i n g s  are much cooler h a v i n g  s u r f a c e  
t e m p e r a t u r e s  b e t w e e n  46 a n d  67OC a n d  s u b s u r f a c e  t e m p e r a t u r e s  
b e t w e e n  60  a n d  1 0 4 0 ~ ,  a c c o r d i n g  t o  t h e  Na-K-Ca and  c h a l c e d -  
o n y  c h e m i c a l  q e o t h e r m o m e t e r s .  The Na-K-Ca c h e m i c a l  g e o t h e r -  
mometer i n d i c a t e s  s u b s u r f a c e  t e m p e r a t u r e s  cool i n  a  f a i r l y  
s y s t e m a t i c  way f r o m  a h i g h  o f  142OC a t  B o n n e v i l l e  Hot 
S p r i n g s  i n  t h e  u p p e r  r e a c h e s  o f  t h e  S o u t h  F o r k  P a y e t t e  R i v e r  
t o  a l o w  o f  63OC n e a r  D a n s k i n  C r e e k  Hot S p r i n g s  (8N-5E- 
I b c c l S )  . 

S a c a j a w e a  Hot  S p r i n g s  ( ION-11E-3 laad lS)  i n  t h e  u p p e r  
r e a c h e s  o f  t h e  S o u t h  F o r k  P a y e t t e  R i v e r  d r a i n a g e  h a s  n o t  
b e e n  s a m p l e d ,  b u t  h a s  a  s u r f a c e  t e m p e r a t u r e  o f  6 8 O ~  a n d  
r e p o r t e d  d i s c h a r g e  o f  380 l / rnin.  

Twin S p r i n g s  (4N-6E-24bcb lS) ,  a d e v e l o p e d  r e s o r t ,  is  so 
named b e c a u s e  a t h e r m a l  a n d  n o n t h e r m a l  s p r i n g  o c c u r  i n  c l o s e  
p r o x i m i t y  a n d  i s  l o c a t e d  i n  t h e  l o w e r  r e a c h e s  o f  t h e  M i d d l e  
F o r k  o f  t h e  Boise R i v e r  a b o v e  Ar rowrock  R e s e r v o i r .  The 
t h e r m a l  s p r i n g  d i s c h a r g e s  water a t  67OC. S u b s u r f a c e  te~n- 
p e r a t u r e s  may b e  a s  h i g h  a s  104OC, a c c o r d i n g  t o  t h e  c h a l c e d -  
o n y  c h e m i c a l  y e o t h e r m o m e t e r .  The Na-K-Ca  c h e m i c a l  
g e o t h e r m o m e t e r  p r e d i c t s  60°C, u n e x p l a i n e d l y  7OC be low 
m e a s u r e d  s u r f a c e  t e m p e r a t u r e s .  

CUSTER COUNTY 

Ther ina l  s p r i n g s  i n  C u s t e r  Coun ty  ( f i g u r e  2 3 )  a r e  s i m i l a r  
i n  o c c u r r e n c e  t o  s p r i n g s  i n  most o f  t h e  res t  o f  n o r t h -  
c e n t r a l  I d a h o  o c c u r r i n g  n e a r  d r a i n a g e  c o n f l u e n c e s  o r  n e a r  
r i d g e  p o i n t s  t h a t  p r o t r u d e  i n t o  t h e  s t r e a m .  The t h e r m a l  
w a t e r s  a r e  y e n e r a l l y  l o w  i n  d i s s o l v e d  s o l i d s  a n d  h a v e  h i g h  
pH v a l u e s .  About  h a l f  a r e  o n  l a n d s  a d m i n i s t e r e d  by t h e  USFS 
a n d  many c o u l d  b e  d e v e l o p e d  f o r  r e c r e a t i o n a l  u s e s .  One, 
S t a n l e y  Hot S p r i n g s  ( l O N - l 3 E - 3 c a b l S ) ,  h a s  now b e e n  c o v e r e d  
o v e r .  

G e n e r a l i t i e s  o n  t h e r m a l  s p r i n g  o c c u r r e n c e s  a l o n g  t h e  
M i d d l e  F o r k  o f  t h e  Salmon R i v e r  were g i v e n  e a r l i e r  i n  t h e  
s e c t i o n  on V a l l e y  C o u n t y .  T h e s e  a r e  i n  remote a r e a s ,  so 
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FIGURE 2 3 .  I n d e x  map o f  C u s t e r  C o u n t y  s h o w l n g  l o c a t i o n s  o f  
t h e r m a l  water o c c u r r e n c e s  w l t h  s u r f a c e  t e m p e r a -  
t u r e s  o f  20°C or h i g h e r .  
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FIGURE 2 4 .  EROS f a l s e  co lor  i n f r a r e d  L a n d s a t  EDISE image o f  c e n t r a l  
I d a h o  s h o w i n g  s e l e c t e d  l i n e a r  f e a t u r e s  a n d  t h e r m a l  w a t e r  
l o c a t i o n s  w i t h  s u r f a c e  t e m p e r a t u r e s  a b o v e  200C. 





l a r g e  sca le  d e v e l o p m e n t  f o r  i n d u s t r i a l  p u r p o s e s  is n o t  
l i k e l y .  S p r i n g s  a l o n g  t h e  m a i n  Salmon R i v e r  b e t w e e n  S m i l e y  
C r e e k  and  Salmon g e n e r a l l y  l i e  w i t h i n  r e c r e a t i o n  a r e a  bound- 
a r i e s  o n  b o t h  p r i v a t e  l a n d  and  l a n d  a d m i n i s t e r e d  by t h e  
USFS. Some o f  t h e s e  s p r i n g s  h a v e  p o t e n t i a l  f o r  r e c r e a t i o n a l  
u s e s .  S e v e r a l  a re  p r e s e n t l y  u s e d  a s  s u c h  and  o t h e r s  h a v e  
b e e n  p r e v i o u s l y  u s e d  f o r  s u c h  p u r p o s e s .  I n  a r e a s  t h a t  are 
b e i n g  d e v e l o p e d  f o r  r e c r e a t i o n a l  home s i t e s ,  s p r i n g s  c o u l d  
b e  u t i l i z e d  f o r  space h e a t i n g .  Some o f  t h e s e  s p r i n g s  m i g h t  
b e  u s e d  s imi la r  t o  t h e  way s p r i n g s  i n  B o i s e  C o u n t y  are u s e d  
b y  t h e  I d a h o  D e p a r t m e n t  o f  F i s h  a n d  Game as  a h e a t  s o u r c e  
f o r  game b i r d  p r o d u c t i o n ,  p a r t i c u l a r l y  w i l d  t u r k e y s  a n d  
g r o u s e .  A s  most o f  t h e  a r e a  i s  f a r  f rom m a r k e t s  a n d  f e w  
good  t r a n s p o r t a t i o n  f a c i l i t i e s  e x i s t ,  most o t h e r  u s e s  a p p e a r  
t o  b e  e x c l u d e d ,  a l t h o u g h  l o c a l l y  smal l  scale u s e s ,  s u c h  as  
g r e e n h o u s e  o p e r a t i o n s ,  m i g h t  b e  f e a s i b l e .  

F i g u r e  24 i s  a n  e n h a n c e d  L a n d s a t  f a l s e  color  i n f r a r e d  
image o f  p a r t  o f  C e n t r a l  I d a h o  s h o w i n g  l o c a t i o n s  o f  s e l e c t e d  
t h e r m a l  w a t e r  d i s c h a r g e s  and  l i n e a r  f e a t u r e s .  The  common 
o c c u r r e n c e  o f  s p r i n g s  a n d  l i n e a m e n t s  is  n o t  s t r i k i n g  o n  t h e  
f i g u r e .  N e v e r t h e l e s s ,  s e v e r a l  m a j o r  l i n e a r  f e a t u r e s  a r e  
shown n e a r  t h e  t h e r m a l  s p r i n g s  or we l l s .  The c h e m i c a l  
g e o t h e r m o m e t e r s  a r e  h i g h l y  v a r i a b l e  f o r  C u s t e r  C o u n t y .  
H i g h e s t  a q u i f e r  t e m p e r a t u r e s  a p p e a r  t o  b e  n e a r  104OC i n  t h e  
area o f  B a s i n  C r e e k ,  Mormon Bend a n d  Sunbeam Hot S p r i n g s .  

NORTHERN ELMORE COUNTY 

T h e r m a l  s p r i n g s  i n  n o r t h e r n  E lmore  C o u n t y  ( f i g u r e  2 5 )  
a re  d i s t r i b u t e d  a l o n g  t h e  major d r a i n a g e s  -- t h e  N o r t h ,  
M i d d l e ,  a n d  S o u t h  F o r k s  o f  t h e  B o i s e  R i v e r .  T h e s e  o c c u r -  
r e n c e s  a l o n g  t h e  d r a i n a g e s  are s i m i l a r  t o  o t h e r  s p r i n g s  i n  
c e n t r a l  I d a h o .  

Ross ( 1 9 7 1 ,  p .  1 3  and  1 4 )  s t a t e s  t h a t :  

More t h a n  a  d o z e n  t h e r m a l  s p r i n g s  o c c u r  a l o n g  t h e  
l i n e a m e n t  t h a t  m a r k s  t h e  m a i n  Boise R i v e r  a n d  i t s  
M i d d l e  F o r k  t r i b u t a r y .  A l l  t h e  s p r i n g s  i s s u e  f r o m  
g r a n i t e ,  i n  a r e a s  t r a n s e c t e d  by g r a n i t i c  and  m a f i c  
d i k e s .  Be tween  Twin S p r i n g s  (4N-6E-24bcblS) i n  
B o i s e  C o u n t y  a n d  W e a t h e r b y  M i l l  we l l  (6N-9E-35acal )  
s p r i n g s  a v e r a g e  o n e  e v e r y  2  mi les .  A s i n g l e  s p r i n g  
( 6 N - l l E - 3 5 d c a l S )  i s  n o r t h e a s t  o f  A l t a n t a  a l o n g  t h e  
same l i n e a m e n t .  

T h e  290C w a t e r  f r o m  t h e  f l o w i n g  w e l l  a t  W e a t h e r b y  
M i l l  i s  c o n s i d e r e d  by l o c a l  r e s i d e n t s  too m i n e r a l -  
i z e d  t o  d r i n k ,  a l t h o u g h  t o t a l  d i s s o l v e d  s o l i d s  a re  
s i m i l a r  t o  t h o s e  i n  t h e  o t h e r  s p r i n g s .  

A p p r o x i m a t e l y  a  d o z e n  t h e r m a l  a n o m a l i e s  ( f i g u r e  2 5 )  
o c c u r  a l o n g  t h e  u p p e r  r e a c h e s  o f  t h e  S o u t h  F o r k  o f  



l a w  Surface Terno. Oeq. C Kiqh 

FIGURE 2 5 .  I n d e x  map o f  E l m o r e  C o u n t y  s h o w l n g  l o c a t i o n s  o f  
t h e r m a l  water o c c u r r e n c e s  w l t h  s u r f a c e  tem- 
p e r a t u r e s  of 20°C o r  h l g h e r .  
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t h e  Bo i se  R i v e r  and i t s  t r i b u t a r i e s .  A l l  a r e  i n  
g r a n i t i c  r o c k ,  much o f  which is c u t  by m a f i c  and 
p e g m a t i t i c  d i k e s .  

P a r a d i s e  Hot S p r i n g s  (3N-10E-33bdblS) u t i l i z e s  60°C 
w a t e r  i n  a  swimming poo l  a t  a  r e s o r t .  A m i l e  
s o u t h ,  B r i d g e  Hot S p r i n g  (2N-1OE-5acalS) and 
r e l a t e d  s e e p s  f low more t h a n  150 gpm, a l s o  a t  GO°C. 
A warn s p r i n g  (3N-10E-10abalS) and s e v e r a l  warm 
w e l l s  a r e  a t  F e a t h e r v i l l e .  The 46OC w a t e r  a t  
Baumgartner  Hot S p r i n g  (3N-12E-7dcdlS) is used  f o r  
b a t h i n g  f a c i l i t i e s  a t  a  F o r e s t  S e r v i c e  campground. 
L i g h t f o o t  Hot S p r i n g  (3N-13E-7dcalS) a p p a r e n t l y  was 
used  a t  one  t i m e  f o r  d o m e s t i c  h e a t i n g  and f o r  
i r r i g a t i o n  o f  a  s m a l l  meadow. Maximum t e m p e r a t u r e  
is 62OC. 

H i g h e s t  t e m p e r a t u r e s  a l o n g  t h e  Sou th  Fork o f  t h e  
B o i s e  R i v e r  a r e  a t  t h e  e a s t  and wes t  e x t r e m i t i e s  of  
t h e  r e g i o n s .  

The c h e m i c a l  geothermoineters  i n d i c a t e  some o f  t h e  h o t t e r  
o f  t h e  l o w  t e m p e r a t u r e  t h e r m a l  w a t e r  i n  I d a h o  migh t  be  found 
i n  n o r t h e r n  Ellnore County. The IJa-K-Ca and q u a r t z  chemica l  
geothermometers  i n d i c a t e  t e m p e r a t u r e s  a s  h i g h  a s  126OC m i g h t  
be  found by d r i l l i n g  a t  Neinineyer Not S p r i n g s  
(5N-7E-24bddlS). A t  L a t t y  Hot S p r i n g s  (3s - lOE-3 lddb lS) ,  
t e m p e r a t u r e s  migh t  be as  h i g h  a s  137OC. Most o f  t h e  o t h e r  
s p r i n g s  i n  t h e  a r e a  show s u b s u r f a c e  t e m p e r a t u r e s  below 80°C, 
a c c o r d i n g  t o  t h e  Na-K-Ca chemica l  geothermometer .  

Most o f  t h e s e  t h e r m a l  s p r i n g s  a r e  o n  l a n d s  a d m i n i s t e r e d  
by t h e  USFS and s e v e r a l  more p r o b a b l y  c o u l d  be  deve loped  by 
t h e  USFS f o r  r e c r e a t i o n  p u r p o s e s .  Those t h a t  o c c u r  n e a r  
v a c a t i o n  h o m e s i t e s  ( t a b l e  4 )  c o u l d  p r o b a b l y  be deve loped  f o r  
s p a c e  h e a t i n g ,  p r o v i d e d  f l o w s  c o u l d  be  augmented by 
d r i l l i n g .  Some o f  them c o u l d  be used  by t h e  Idaho  
Department  o f  F i s h  and Game a s  a  h e a t  s o u r c e  f o r  game b i r d  
p r o d u c t i o n .  

CAMAS COUNTY 

Camas County ( f i g u r e  26) c o n t a i n s  s e v e r a l  t h e r m a l  
s p r i n g s  and w e l l s .  Many a r e  i n  t h e  unpopu la t ed  S o l d i e r  
Mountain a r e a  t o  t h e  n o r t h  o f  Camas P r a i r i e .  These 
o c c u r r e n c e s  a r e  s i m i l a r  to  t h e  r e s t  o f  t h e  t h e r m a l  s p r i n g s  
i n  c e n t r a l  Idaho .  They a r e  l i m i t e d  t o  t h e  Sou th  Fork o f  t h e  
Bo i se  R i v e r  and i t s  t r i b u t a r i e s  i n  n o r t h e r n  Camas County.  
Loca ted  h e r e  a r e  Worswick (3lJ-14E-28caalS),  P r e i s  (3N-14E- 
1 9 d a c l S ) ,  Wardrop (IN-13E-32abblS) and L i g h t f o o t  (3N-13E- 
7 d c a l S )  h o t  s p r i n g s .  Worswick Hot S p r i n g s  i s  p r o b a b l y  t h e  
most e x t e n s i v e  t h e r m a l  s p r i n g  i n  I d a h o  c o v e r i n g  more t h a n  10 
a c r e s  and hav ing  dozens  of  v e n t s ,  a c c o r d i n g  t o  Ross ( 1 9 7 1 ) .  



TABLE 4 
TOWNS AND RECREATIONAL HCME AREAS IN CENTRAL iDAHO WiTHlN 5 KM ( 3  MI) OF A 20°C OR HIGHER THERVAL SPRING OR WELL (1978) 

S P ~  1 ng *best 
o r  Estimated 

Wel I Subsurf ace 
Surface Temperature OC Tota I Present 

Tempera- Mi n. Max. Dissolved Water Surface 
Town County Locat ion t ~ r e  OC Na-K-Ca Chalcedony Sol ids  Use Popu la t ion  Owner Remarks 

A t l an ta  E l  more 5N-l IE-3 -- -- -- No chemical anal- 
yses avai lable,  
summer home 
s i tes .  

Cascade Va i ley 14N-3E-36abd l 43 46 66 193 Munic ipal  pool 916 C i t y  of  -- 
C h a l l i s  
Clayton 

Custer 
Custer 

Natatorium 
Natatorium 

cascade 
P r i v a t e  Summer home sites. 
P r i v a t e  Summer home s i tes.  

Recreat ion 
Counci I Adams 16N-IW-15bacl 22 -- -- -- i r r i g a t i o n  923 P r i  vate -- 
E l l  i s  Custer 16N-2E-18adclS 46 -- -- -- -- -- -- Springs i n  Lemh i 

County. 
I Feather- E i m r e  3N-IOE-IOabal 43 -- -- -- Space heat ing  -- P r i v a t e  Sumner home s i tes .  
U1 v i  I l e  

Garden Boise 8N-5E-lObddlS 55 74 80 237 Space heating, -- P r i v a t e  Summer home s i tes.  
Val ley p r i v a t e  s w i m  

ming 
Hai ley B la ine  ZN-ISE-18dbblS 59 83 100 272 Space heat ino  1.840 P r i v a t e  Heated Hiawatha - 

Hote I. 
Idaho C i t y  Boise 6N-5E-30acdlS 41 -- -- -- N a t a t w i  um 194 Pr i vate No cheml ca i ana I - 

yses avai lable,  
summer home s i tes.  

Ketchum B la ine  4N-17E-15aaclS 71 88 101 3 24 Space heat ing  1,780 P r i v a t e  Heats several con- 
dominiums. 

Meadows Adams 19N-2E-22ccal S 43 91 96** 489 Unused -- -- P u b l i c  water sup- 

Stanley Custer ION-l3E-kablS 41 47 76 21 0 Unused 
Warm Lake Val ley 15N-6E-14cdblS 55 62 83 25 8 Unused 

ply. 
52 P r i v a t e  Bath house 8 pool. -- -- Near summer home 

s i tes .  

*Minimum and maximum subsurface temperatures are based on t h e  chemical geothermometers from basic data t a b l e  2. Both are given 
t o  c a l l  t h e  redder 's  a t t e n t i o n  t o  t h e  unce r ta i n t i es  Involved i n  t h e i r  i n te rp re ta t i on .  Maximum temperatures should be viewed w i t h  
some skepticism. The geothermometers are useful  i n  i n i t i a l  assessment o f  geothermal areas t o  es tab l i sh  p r i o r i t i e s  f o r  f u r t h e r  work 
i n  these areas. 

**Minimum temperature i s  chalcedony temperature. Maximum temperature i s  Na-K-Ca temperature. 
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FIGURE 2 6 .  Index  map of  Camas County showing l o c a t i o n s  o f  
t h e r m a l  w a t e r  o c c u r r e n c e s  w i t h  s u r f a c e  tempera- 
t u r e s  of  20°C o r  h i g h e r .  
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Most f low a t  t e m p e r a t u r e s  n e a r  76OC. T o t a l  d i s c h a r g e  from 
t h e  e n t i r e  s p r i n g  i s  o v e r  1500 l / m i n .  Ross (1971 ,  p .  1 4 )  
r e p o r t e d  t h a t  t h e  e n t i r e  a r e a ,  which is b r e c c i a t e d ,  
b l e a c h e d ,  and s i l i c i f i e d ,  was t h e  p r o b a b l e  i n t e r s e c t i o n  o f  
s e v e r a l  f a u l t  zones .  

M i t c h e l l  ( 1 9 7 6 ~ )  r e p o r t e d  on t h e  geo the rma l  p o t e n t i a l  o f  
s o u t h e r n  Camas County and d e s c r i b e d  t h e  g e o c h e m i s t r y  o f  t h e  
t h e r m a l  s p r i n g s  i n  t h i s  a r e a .  He r e p o r t e d  ( p .  1 5 )  t h a t :  

Thermal w a t e r  o c c u r r e n c e s  i n  t h e  Camas P r a i r i e  a r e a  
a r e  n o t  l i m i t e d  t o  any one l o c a l i t y  o r  r o c k  t y p e  
b u t  a r e  found s p a r s e l y  d i s t r i b u t e d  o v e r  a  l a r g e  
a r e a  ( f i g u r e  2 6 ) .  The o c c u r r e n c e s  seem more 
a b u n d a n t ,  however,  i n  t h e  w e s t e r n  r e a c h e s  where Hot 
S p r i n g s  Ranch ( lN- l3E-32abc lS ) ,  B a r r o n ' s  Hot 
S p r i n y s  ( lS-13E-34bcblS) ,  S p r i n g  No. (1s-12E- 
16cbalS-cab1S) and s e v e r a l  warm a r t e s i a n  w e l l s  a r e  
l o c a t e d .  These s p r i n g s  i s s u e  from a l l u v i a l  v a l l e y  
f i l l  d e p o s i t s .  The w e l l s  were d r i l l e d  i n t o  v a l l e y  
f i l l  a l l u v i u m .  

E ~ K  Creek  Hot S p r i n g s  ( I N - 1 5 ~ - 1 4 a d a l S )  a r e  l o c a t e d  
i n  t h e  e a s t e r n  p a r t  o f  t h e  s t u d y  a r e a  and i s s u e  
f  roin f r a c t u r e s  i n  C r e t a c e o u s  g r a n i t i c  r o c k s  n e a r  
E o c e n e ( ? )  t o  M i o c e n e ( ? )  C h a l l i s  v o l c a n i c  r o c k s .  

S e v e r a l  o t h e r  r e p o r t e d  t h e r m a l  w a t e r s  ( n o t a b l y  warm 
a r t e s i a n  w e l l s )  were n o t  f l owing  a t  t h e  t ime  t h e y  
were v i s i t e d  and samples  c o u l d  n o t  be c o l l e c t e d  Eor 
a n a l y s i s .  Theriiial w a t e r  d e p o s i t s  were a b s e n t  a t  
a l l  v i s i t e d  s p r i n g s  and w e l l s  e x c e p t  f o r  v e r y  minor  
e v a p o r a t i v e  i n c r u s t a t i o n s  a round d i s c h a r g e  p i p e s  o f  
some of  t h e  w e l l s .  D i s c h a r g e s  o f  t h e  v a r i o u s  
sampled s p r i n g s  and most w e l l s  were low. Measured 
s u r f a c e  t e m p e r a t u r e s  r ange  from 26 t o  72OC and 
a v e r a g e  .53OC. I n  g e n e r a l ,  g roundwate r s  i n  t h i s  
a r e a  a r e  a b o u t  10°C above mean a n n u a l  t e m p e r a t u r e .  

M i t c h e l l  f u r t h e r  s t a t e d  ( p .  1 7 ) :  

I n  g e n e r a l ,  t h e  t h e r ~ n a l  w a t e r s  oE t h e  Camas P r a i r i e  
a r e a  can  be c l a s s i f i e d  a s  sodium b i c a r b o n a t e  
(NaIIC03) t y p e  w a t e r s  a l t h o u g h  t h e  dominant  e le lnent  
found i n  Hot S p r i n g s  Ranch ( 1N-13E-32abcLS) w a t e r  
i s  s i l i c a  r a t h e r  t h a n  sodium. With t h e  e x c e p t i o n  
o f  Magic Hot S p r i n g s  w e l l  (1s-17E-23aabl)  t h e s e  
t h e r m a l  w a t e r s  a r e  t y p i f i e d  by: 

1. Righ s i l i c a  c o n t e n t s  (50-90 mg/l)  compared t o  
low t o t a l  d i s s o l v e d  s o l i d s  of  l e s s  t h a n  365 
mg/l; 



2. High pH ( 7 . 8 - 9 . 2 ) ;  

3. High c a r b o n a t e  compared t o  most  t h e r m a l  w a t e r  
i n  Idaho ;  

4 .  High f l u o r i d e  c o n t e n t s  compared t o  most  t h e r m a l  
and  c o l d  g roundwate r s  i n  Idaho ;  

5 .  Low c a l c i u m  ( C a ) ,  magnesium (Mg) , p o t a s s i u m  
( K ) ,  and c h l o r i d e  ( C l )  c o n t e n t s .  

T y p i c a l l y ,  t h e s e  the rma l  w a t e r s  a r e  c h e m i c a l l y  
s i m i l a r  t o  t h e r m a l  w a t e r s  found d i s c h a r g i n g  from 
C r e t a c e o u s  g r a n i t i c  r o c k s ,  o r  a r e a s  b e l i e v e d  t o  be 
u n d e r l a i n  by t h e s e  t y p e  r o c k s  e l s e w h e r e  i n  Idaho  
( R o s s ,  1971,  p.  2 3 ) ,  (Young and M i t c h e l l ,  1972,  
u n p u b l i s h e d  d a t a ,  and Young and Whi tehead ,  1975a ,  
p .  3 0 ) .  

The c a u s e  o f  t h i s  chemica l  " f i n g e r p r i n t "  f o r  t h e s e  
w a t e r s  is n o t  w e l l  unde r s tood .  A t  l e a s t  t h r e e  
h y p o t h e s e s  migh t  e x p l a i n  some o f  t h e  o b s e r v a t i o n s .  

1. Abundance o f  c e r t a i n  e l e m e n t s  may r e f l e c t  t h e  
a v a i l a b i l i t y  o f  t h e  e l e m e n t s  i n  v a r i o u s  
m i n e r a l s  found i n  t h e  g r a n i t i c  r o c k s  and t h e  
m i n e r a l s '  s o l u b i l i t y  i n  h e a t e d  w a t e r  o r  s team.  
F o r  example,  t h e  h i g h  f l u o r i d e  c o n t e n t  migh t  be 
t r a c e d  t o  t h e  abundance o f  f l u o r i t e  o r  f l u o r a -  
p a t i t e ,  and i t s  s o l u b i l i t y  a t  r e s e r v o i r  
t e m p e r a t u r e ,  and pH, o r  t o  f l u o r i d e ,  c o n c e a l e d  
i n  i n t e r l a t t i c e  s i l i c a t e  s t r u c t u r e s  o f  hydroxyl  
b e a r i n g  m i n e r a l s  s u c h  a s  t h e  micas  o r  amphi- 
b o l e s ,  which a r e  found i n  t h e  g r a n i t i c  r o c k s .  

2 .  High f l u o r i d e  w a t e r s  may r e f l e c t  a n  a p p r e c i a b l e  
q u a n t i t y  o f  magmatic w a t e r s  o r  v o l c a n i c  g a s s e s .  
O b s e r v a t i o n s  o f  g a s s e s  from v o l c a n o e s  i n d i c a t e  
magmatic w a t e r s  s h o u l d  g e n e r a l l y  be h i g h  i n  
v o l a t i l e s  s u c h  a s  f l u o r i d e ,  ammonia and boron .  

3 .  High f l u o r i d e  w a t e r s  migh t  be e x p l a i n e d  by 
e n r i c h m e n t  o f  f l u o r i d e  i n  a  s team phase  
s e p a r a t e d  from w a t e r  hav ing  a  lower  f l u o r i d e  
c o n t e n t  ( v o l a t i l e  e n r i c h m e n t ) .  

The f i r s t  e x p l a n a t i o n  o f  t h e  h i g h  f l u o r i d e  c o n t e n t  
is c o n s i d e r e d  by t h i s  a u t h o r  t o  be t h e  b e s t  
h y p o t h e s i s  because  o f :  

1. The widesp read  o c c u r r e n c e  o f  f l u o r i d e - r i c h  
t h e r m a l  w a t e r s  i n  Idaho ;  



T h e i r  c l o s e  a s s o c i a t i o n  w i t h  g r a n i t i c  r o c k s  or 
areas b e l i e v e d  t o  b e  u n d e r l a i n  by  g r a n i t i c  
r o c k s ;  

Lack  o f  f u m a r o l i c ,  g e y s e r ,  a n d  r e l a t e d  g e o t h e r -  
m a l  a c t i v i t y  ( w h i c h  would  i n d i c a t e  v o l a t i l e  
e n r i c h r n e n t  p r o c e s s e s  are a c t i v e l y  t a k i n g  
place 1 ; 

Low c o n c e n t r a t i o n s  o f  o t h e r  v o l a t i l e s ,  i . e . ,  
ammonia a n d  b o r o n ,  c h e m i c a l  c o n s t i t u e n t s  f o u n d  
i n  v o l c a n i c  g a s s e s ,  a n d  w h i c h  are a l so  c a p a b l e  
o f  e n r i c h m e n t  i n  s e p a r a t e d  s t e a m .  I n  n e a r l y  
a l l  g e o t h e r m a l  s y s t e m s  i n v e s t i g a t e d  t o  d a t e ,  
i s o t o p i c  s t u d i e s  h a v e  n o t  r e v e a l e d  a n y  m a g m a t i c  
or  j u v e n i l e  water c o n t r i b u t i o n s  t o  t h e s e  
s y s t e m s .  

Thermodynamic  c a l c u l a t i o n s  i n d i c a t e  t h a t  
t h e r m a l  waters f r o m  E l k  C r e e k  Hot S p r i n g s  
( I N - 1 5 E 1 4 a d a l S ) ,  w h i c h  i s s u e  d i r e c t l y  f r o m  
f r a c t u r e s  i n  g r a n i t i c  r o c k s ,  a re  i n  e q u i l i b r i u m  
w i t h  f l u o r i t e  a t  t h e  m e a s u r e d  s p r i n g  tem- 
p e r a t u r e s .  ~ l u o r i t e  is known as  a n  a c c e s s o r y  
m i n e r a l  i n  c e r t a i n  g r a n i t i c  r o c k s  i n  I d a h o .  

I n  g e n e r a l ,  g r a n i t i c  r o c k s  are known t o  c o n t a i n  
r e l a t i v e l y  much f l u o r i d e ,  m o s t l y  i n  f l u r o -  
a p a t i t e ,  b u t ,  i n  some cases, a f l u o r i d e  con- 
c e a l e d  i n  i n t e r l a t t i c e  spaces o f  h y d r o x y l  
b e a r i n g  m i n e r a l s  s u c h  as t h e  micas or 
a m p h i b o l e s  w h e r e  i t  s u b s t i t u e s  f o r  h y d r o x i d e  
d u e  t o  s i z e  a n d  c h a r g e  s i m i l a r i t i e s .  

T h e  g e o c h e m i c a l  d a t a  s u g g e s t e d  t o  M i t c h e l l  ( 1 9 7 6 c ,  
p .  2 2 )  t h a t  t h e  t h e r m a l  waters i n  t h e  C a m a s  P r a i r i e  area are 
f  rom low t e m p e r a t u r e  s y s t e m s .  

The c h a l c e d o n y  e q u i l i b r i u m  c h e m i c a l  g e o t h e r m o m e t e r  
( T q ,  b a s i c  d a t a  t a b l e  2 )  o r  Na-K-Ca c h e m i c a l  
g e o t h e r m o r n e t e r  ( T 5 ,  b a s i c  d a t a  t a b l e  2 )  a re  con- 
s i d e r e d  t h e  most r e l i a b l e  a n d  r e p r e s e n t a t i v e  o f  
a c t u a l  a q u i f e r  t e m p e r a t u r e s  i n  most cases b e c a u s e  
o f  t h e s e  c o n s i d e r a t i o n s :  

1. T h e r m a l  waters i s s u i n g  f r o m  g r a n i t i c  t e r r a i n s  
a re  g e n e r a l l y  c o n s i d e r e d  t o  b e  s u p e r s a t u r a t e d  
w i t h  s i l i c a  w i t h  r e s p e c t  t o  q u a r t z  ( H o l l a n d  
1 9 6 7 ,  p.  3 9 3 ) .  T h e r e f o r e ,  t h e  q u a r t z  e q u i l i b -  
r i u m  c h e m i c a l  y e o t h e r m o m e t e r  (T1 a n d  T2)  and  
m i x i n g  m o d e l s  (Tg  a n d  ~ 1 0 )  may n o t  b e  v a l i d  
b e c a u s e  o f  e x c e s s  s i l i c a  i n  many o f  t h e s e  
s p r i n g s  a n d  w e l l s .  



2.  I n  n o  case d o e s  amorphous  s i l i c a  c o n t r o l  s i l i c a  
c o n c e n t r a t i o n  i n  t h e  t h e r m a l  w a t e r .  The below- 
m e a s u r e d  s u r f a c e  t e m p e r a t u r e s  a n d  i n  some c a s e s  
b e l o w - z e r o  t e m p e r a t u r e s  p r e d i c t e d  b y  t h e  amor- 
p h o u s  s i l i c a  c h e m i c a l  g e o t h e r m o m e t e r  i n d i c a t e  
t h a t  t h e  t h e r m a l  waters are c o n s i d e r a b l y  u n d e r -  
s a t u r a t e d  w i t h  s i l i c a  w i t h  respect t o  t h i s  
p h a s e .  N o  e x c e p t i o n s  t o  t h i s  g e n e r a l i z a t i o n  
were n o t e d  f r o m  b a s i c  d a t a  t a b l e  2 i n  t h e  C a m a s  
P r a i r i e  area. 

3 .  N o  u n u s u a l  c o n d i t i o n s  are  s u g g e s t i v e  o f  mixed 
h o t  a n d  c o l d  waters, s u c h  as  c o l d  s p r i n g  s e e p s  
i n  t h e  v i c i n i t y  o f  t h e  h o t  s p r i n g s  or we l l s ,  
were o b s e r v e d .  

4 .  D i s c h a r g e s  were, i n  g e n e r a l ,  v e r y  low t h r o u g h -  
o u t  t h e  a r e a ,  i n d i c a t i n g  l i t t l e ,  i f  a n y ,  m i x i n g  
o f  h o t  a n d  c o l d  waters. E x c e p t i o n s  t o  t h e  l o w  
d i s c h a r g e s  are  f o u n d  o n l y  i n  d r i l l e d  h o l e s .  

5 .  The  low N ~ - K - C ~  p r e d i c t e d  a q u i f e r  t e m p e r a t u r e s  
a r e  i n  g e n e r a l  a g r e e m e n t  w i t h  m e a s u r e d  s u r f a c e  
t e m p e r a t u r e s ,  i n d i c a t i n g  l i t t l e  m i x i n g  o f  h o t  
a n d  c o l d  w a t e r ,  o r  t h a t  e q u i l i b r i u m  c o n d i t i o n s  
h a v e  b e e n  m a i n t a i n e d  s i n c e  t h e  waters h a v e  l e f t  
t h e  t h e r m a l  a q u i f e r .  The  low p r e d i c t e d  Na-K-Ca 
a q u i f e r  t e m p e r a t u r e s  show f a i r  a g r e e m e n t  w i t h  
t h e  c h a l c e d o n y  e q u i l i b r i u m  a q u i f e r  t e m p e r a -  
t u r e s .  

6 .  The low c h l o r i d e  a n d  c e r t a i n  o t h e r  e l e m e n t  con-  
c e n t r a t i o n s  f o u n d  i n  t h e s e  t h e r m a l  w a t e r s  c o u l d  
b e  t h e  r e s u l t  o f  m i x i n g .  However,  m i x i n g  would  
d i l u t e  c e r t a i n  o t h e r  c h e m i c a l  c o n s t i t u e n t s  
f o u n d  i n  r e l a t i v e l y  h i g h  c o n c e n t r a t i o n s  s u c h  as  
f l u o r i d e  a n d  c a r b o n a t e .  

7 .  W a l t o n  ( 1 9 6 2 ,  t a b l e  2 ,  p .  3 5 )  r e p o r t e d  h i g h e r  
c a l c i u m  c o n c e n t r a t i o n s  i n  c o l d  g r o u n d w a t e r s  i n  
t h e  a r e a  t h a n  were f o u n d  i n  t h e  t h e r m a l  w a t e r s .  
D i l u t i o n  o f  t h e r m a l  w a t e r s  w i t h  c o l d  g r o u n d -  
w a t e r s  would  mean t h e  p r e m i x e d  t h e r m a l  w a t e r s  
would  h a v e  t o  b e  n e a r l y  d e v o i d  o f  c a l c i u m  i n  
o r d e r  € o r  t h e  mixed  w a t e r  t o  show t h e  c a l c i u m  
c o n c e n t r a t i o n  f o u n d  i n  t h e  t h e r m a l  w a t e r s .  
T h e r m a l  w a t e r  d e v o i d  o f  calcium f r o m  g r a n i t i c  
r o c k s  is  c o n s i d e r e d  u n l i k e l y .  

8 .  The e x t r e m e l y  w i d e s p r e a d  g e o g r a p h i c a l  area i n  
w h i c h  t h e s e  t y p e  w a t e r s  a r e  f o u n d  would  make i t  
h i g h l y  u n l i k e l y  t h a t  s u c h  u n i f o r m  m i x i n g  con-  
d i t i o n s  c o u l d  e x i s t  as t o  r e c o g n i z e  t h e s e  



waters by m e r e l y  l o o k i n g  a t  u n s y n t h e s i z e d  
g e o c h e m i c a l  d a t a .  

~ r n b r s s o n  ( 1 9 7 0 ,  p.  5 3 7 ,  1 9 7 5 ,  p.  7 6 3 )  f o u n d  
t h a t  c h a l c e d o n y  g e n e r a l l y  c o n t r o l s  s i l i c a  con-  
c e n t r a t i o n  i n  I c e l a n d i c  t h e r m a l  w a t e r s  when 
a q u i f e r  t e m p e r a t u r e s  a r e  be low 100-llO°C. 
C h a l c e d o n y  e q u i l i b r i u m  a q u i f e r  t e m p e r a t u r e s  a re  
b e l o w  A r n b r s s o n ' s  u p p e r  l i m i t .  C h a l c e d o n y  
e q u i l i b r i u m  is ,  t h e r e f o r e ,  i n d i c a t e d  i f  t h i s  
c r i t e r i o n  is a p p l i c a b l e  t o  t h e  C a m a s  P r a i r i e .  

The  d e p t h s  p o s t u l a t e d  as  n e c e s s a r y  t o  g i v e  r ise 
t o  t h e  m e a s u r e d  s u r f a c e  t e m p e r a t u r e  are r e a s o n -  
a b l e  f o r  t h e  o r i g i n  o f  t h e s e  waters. 

M i t c h e l l  ( 1 9 7 6 c ,  p. 2 5 )  c o n c l u d e d :  

T h e  Camas P r a i r i e  t h e r m a l  waters are p r o b a b l y  
meteroic waters c i r c u l a t i n g  to  s h a l l o w  ( a p p r o x i -  
m a t e l y  1 , 2 0 0  m )  d e p t h s  a l o n g  f r a c t u r e s  or f i s s u r e s  
w i t h i n  t h e  g r a n i t i c  r o c k s  u n d e r l y i n g  a n d  a l o n g  t h e  
m a r g i n s  o f  t h e  P r a i r i e .  EIeated waters are d i s -  
c h a r g i n g  upward i n t o  t h e  s e d i m e n t s  o f  t h e  P r a i r i e ,  
p e r h a p s  t h r o u g h  f a u l t s  or f i s s u r e s  w i t h i n  t h e  
u n d e r l y i n g  g r a n i t e  c o n c e a l e d  by v a l l e y  f i l l .  Some 
water s u b s e q u e n t l y  d i s c h a r g e s  t o  t h e  s u r f a c e ,  
f o r m i n g  s p r i n g s .  The s o u r c e  o f  t h e  h e a t  r e l a t e d  t o  
t h e  g r a n i t i c  r o c k s  is unknown. 

The p o s s i b i l i t y  o f  a l a r g e  t h e r m a l  a q u i f e r  or 
r e s e r v o i r  w i t h i n  t h e  s e d i m e n t s  f i l l i n g  t h e  b a s i n  is 
n e g l i g i b l e  d u e  t o  t h e  a p p a r e n t  s h a l l o w  d e p t h  o f  t h e  
v a l l e y  f i l l  m a t e r i a l s  as  shown by t h e  two wells 
p e n e t r a t i n g  t h e  e n t i r e  t h i c k n e s s  o f  s e d i m e n t s  n e a r  
t h e  b a s i n  c e n t e r .  Any p o s s i b i l i t y  o f  a l a r g e  t h e r -  
mal r e s e r v o i r  c o u l d  l i e  i n  l a r g e  f a u l t s  i n  h i g h l y  
f r a c t u r e d  g r a n i t i c  r o c k  u n d e r l y i n g  t h e  P r a i r i e .  
F r a c t u r e  p e r m e a b i l i t y  may allow s u f E i c i e n t  cir-  
c u l a t i o n  and  r e c h a r g e  t o  allow l a r g e  v o l u m e s  o f  
water t o  b e  w i t h d r a w n  i f  t h e  f a u l t  s y s t e m  c o u l d  b e  
p e n e t r a t e d  by d r i l l i n g .  Hot  a n d  c o l d  g r o u n d w a t e r s  
a t  d e p t h  p r o b a b l y  are n o t  m i x i n g  t o  a n y  a p p a r e n t  
d e g r e e .  The t h e r m a l  waters a s c e n d i n g  f r o m  s h a l l o w  
d e p t h s  c o u l d  b e  c o o l i n g  b y  c o n d u c t i o n  d u r i n g  t h e i r  
a s c e n t  t o  t h e  s u r f a c e .  

Haximum t e m p e r a t u r e s  e n c o u n t e r e d  i n  d r i l l i n g  t o  900  
t o  1 , 5 0 0  m are  p r o b a b l y  o n l y  a b o u t  l00OC. Tem- 
p e r a t u r e s  o f  t h i s  m a g n i t u d e  would  b e  s u f f i c i e n t  t o  
h a v e  some i n d u s t r i a l  a p p l i c a t i o n s .  T h e s e  i n d u s -  
t r i a l  a p p l i c a t i o n s  and  a p p r o x i m a t e  t e m p e r a t u r e s  
n e c e s s a r y  f o r  them are shown i n  f i g u r e  4 .  



NORTHERN BLAINE COUNTY 

N o r t h e r n  B l a i n e  C o u n t y  ( f i g u r e  2 7 )  i s  a n o t h e r  r e g i o n  i n  
I d a h o  w h e r e  g e o t h e r m a l  r e s o u r c e s  h a v e  b e e n  a n  e n e r g y  s o u r c e  
o f  l o n g  s t a n d i n g .  F i f t e e n  t h e r m a l  s p r i n g s  are known i n  
n o r t h e r n  B l a i n e  Coun ty .  S e v e r a l  wel ls  h a v e  b e e n  d r i l l e d  
n e a r  some o f  t h e  t h e r m a l  s p r i n g s  t h a t  y i e l d  h o t  water a s  a t  
Magic Hot S p r i n g s  ( l S - 1 7 E - Z 3 a a b l ) ,  H a i l e y  Hot S p r i n g s  (2N- 
l 8 E - 1 8 d b b l S ) ,  C l a r e n d o n  Hot S p r i n g s  (3N-17E-27dcb lS) ,  G u y e r  
Hot  S p r i n g s  (4N-17E-15aaclS)  a n d  E a s l e y  Hot S p r i n g s  (5N-16E- 
1 0 d b c l S ) .  

E a s l e y  Hot S p r i n g s  is  b e i n g  u s e d  a s  a n a t a t o r i u m .  The 
d r i l l i n g  o f  a  we l l  a t  Magic  H o t  S p r i n g s  i n c r e a s e d  t h e  
t e m p e r a t u r e  by 36OC f r o m  38 t o  74OC. T h e s e  waters h a v e  b e e n  
u s e d  t o  s p a c e  h e a t  s m a l l  c a b i n s .  A t  Magic Hot S p r i n g s  
L a n d i n g ,  c h e m i c a l  g e o t h e r m o r n e t e r s  i n d i c a t e  a q u i f e r  t e m -  
p e r a t u r e  c o u l d  b e  n e a r  175OC, which  would  make t h i s  a r e a  a  
c a n d i d a t e  f o r  power  y e n e r a t i o n  u s i n g  m e t h o d s  s i m i l a r  t o  
t h o s e  p l a n n e d  f o r  R a f t  R i v e r  i n  C a s s i a  Coun ty .  Even a  s m a l l  
power  p l a n t  a t  t h i s  s i t e  c o u l d  f u r n i s h  much o f  t h e  power  
n e e d s  f o r  t h i s  r u r a l  a r e a  o f  I d a h o .  C a s c a d i n g  u s e s  c o u l d  b e  
made o f  t h e  power  p l a n t  e f f l u e n t .  

I n  B l a i n e  C o u n t y  t h r e e  w a r m  water wells o c c u r  n e a r  t h e  
n o r t h e r n  m a r g i n  o f  t h e  e a s t e r n  S n a k e  R i v e r  P l a i n  n e a r  
C a r e y ,  a n d  t h r e e  more o c c u r  3 km n o r t h w e s t  o f  P i c a b o .  
C o n d i e  Hot S p r i n g s  (1s -21E-14ddc lS)  o c c u r s  n e a r  C a r e y  
Lake.  

T h e  A a i l e y  a r e a  is  l o c a t e d  i n  s o u t h - c e n t r a l  I d a h o  o n  t h e  
B i g  Wood R i v e r  d r a i n a g e .  The g e o l o g i c  f r amework  o f  t h e  a r e a  
c o n s i s t s  o f  u n d i f f e r e n t i a t e d  P a l e o z o i c  a n d  M e s o z o i c  m a r i n e  
s e d i m e n t a r y  r o c k s ,  H a i l e y  Hot S p r i n g s  is l o c a t e d  a b o u t  3 km 
f r o m  H a i l e y  ( p o p u l a t i o n  1 , 8 4 0 ,  1 9 7 6 )  o n  Democrat G u l c h ,  a 
t r i b u t a r y  t o  Croy  C r e e k  w h i c h  i n  t u r n  is  a  t r i b u t a r y  t o  t h e  
B i g  Wood R i v e r  w i t h  c o n f l u e n c e  a t  H a i l e y  ( f i g u r e  2 8 ) .  
S u f f i c i e n t  t h e r m a l  water m i g h t  p o s s i b l y  b e  w i t h d r a w n  f r o m  
n e a r  H a i l e y  I io t  S p r i n g s  t o  s p a c e  h e a t  t h e  e n t i r e  town o f  
H a i l e y .  The s u r f a c e  t e m p e r a t u r e  o f  t h e  s p r i n g  is  59OC. The 
c h e m i c a l  y e o t h e r m o m e t e r s  s u y g e s t  a t e m p e r a t u r e  o f  7 8  t o  970C 
m i g h t  b e  e n c o u n t e r e d  by d e e p e r  d r i l l i n g .  i t  is  n o t  known a t  
w h a t  d e p t h  t h i s  t e m p e r a t u r e  m i g h t  b e  e n c o u n t e r e d ,  b u t  it may 
b e  as d e e p  a s  900 t o  1200  m.  

H a i l e y  Hot  S p r i n g s '  s t r u c t u r a l  s e t t i n g  is t y p i c a l  o f  t h e  
h o t  s p r i n g s  i n  c e n t r a l  i d a h o ;  t h a t  i s ,  many d o  o c c u r  n e a r  
t h e  c o n f l u e n c e  oE streams, i n d i c a t i n g  f a u l t  o r  similar 
s t r u c t u r a l  c o n t r o l .  F a u l t  c o n t r o l l e d  g e o t h e r m a l  s y s t e m s  may 
p r o v i d e  a s i g n i f i c a n t  r e s o u r c e  i n  I d a h o  f o r  l o c a l  u s e ,  a s  
h a s  b e e n  f o u n d  a t  R a f t  R i v e r  a n d  B o i s e .  H a i l e y  Mot S p r i n g s  
o c c u r s  o n  t h e  c u r v i l i n e a r  z o n e  c o n n e c t i n g  C l a r e n d o n  Hot 
S p r i n y s ,  W a r f i e l d  H o t  S p r i n g s ,  a n d  E a s l e y  Hot S p r i n g s  ( see  
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f i g u r e  9  i n  p o c k e t  and  f i g u r e  2 9 ) .  H a i l e y  Hot S p r i n g s  was 
f o r m e r l y  u s e d  t o  h e a t  t h e  H a i l e y  H l a w a t h a  Hotel ,  a n  a p p r o x i -  - 
m a t e l y  560 m 2  ( s q u a r e  meter) s t r u c t u r e  w h i c h  r e c e n t l y  
b u r n e d .  

I t  is n o t  known a t  p r e s e n t  which  s t r u c t u r e  or  s t r u c t u r e s  
c o n t r o l  t h e  o c c u r r e n c e  o f  t h e r m a l  w a t e r  a t  H a i l e y  Hot 
S p r i n g s  ( B i g  Wood s t r u c t u r e ,  Croy  C r e e k - Q u i g l e y  C r e e k  
s t r u c t u r e ,  o r  Democrat G u l c h  s t r u c t u r e ) .  To c o n f i r m  t h e  
s i z e  a n d  e x a c t  l o c a t i o n  o f  t h e  g e o t h e r m a l  r s s e r v o i r  for;  
space h e a t i n g  t h e  t o w n ' s  b u i l d i n g s  a n d  r e s i d e n c e s ,  it w i l l  
b e  a d v i s a b l e  t o  e v a l u a t e ,  i n  some d e t a i l ,  r e s e r v o i r  c h a r a c -  
t e r i s t i c s  a n d  d e t e r m i n e  t h e  amount  a n d  c h a r a c t e r i s t i c s  o f  
g e o t h e r m a l  water which  c o u l d  b e  w i t h d r a w n  f o r  u s e .  T h i s  
would  b e  d o n e  by d r i l l i n g  o b s e r v a t i o n  wells, r u n n i n g  w e l l  
t e s t s  a n d  p e r h a p s  d r i l l i n g  e x p l o r a t i o n  h o l e s  t o  see i f  
e x i s t i n g  water f l o w s  c o u l d  b e  a u g m e n t e d ,  o r  a new s o u r c e  
f o u n d  c loser  t o  H a i l e y .  

D o n a l d s o n  a n d  A p p l e g a t e  ( 1 9 7 9 ) ,  r e p o r t i n g  o n  g e o p h y s i c s  
i n  t h e  Ha i l ey -Ke tchum a r e a ,  s t a t e d :  

G r a v i t y  i n  t h e  Ke tchum-Hai ley  a r e a  is d o m i n a t e d  by 
a  s t r o n g  r e g i o n a l  g r a d i e n t  c o n t r o l l e d  by t h e  t r a n -  
s i t i o n  f r o m  t h e  S n a k e  R i v e r  P l a i n  g r a v i t y  h i g h  t o  
t h e  g r a v i t y  l o w  o v e r  t h e  I d a h o  b a t h o l i t h .  Any 
d e t a i l e d  i n t e r p r e t a t i o n  f r o m  g r a v i t y  i n  t h i s  a r e a  
would  n e c e s s a r i l y  i n v o l v e  i n c r e a s i n g  t h e  amount  o f  
d a t a  and  c a r e f u l l y  r emoving  t h e  s t r o n g  r e g i o n a l  
g r a d i e n t .  

W i t k i n d  ( 1 9 7 5 )  ( f i g u r e  1 5 )  h a s  i d e n t i f i e d  an a c t i v e  
f a u l t  i n  t h e  lower Wood R i v e r  V a l l e y  w h i c h  is ter-  
m i n a t e d  a b o u t  7  krn n o r t h  o f  H a i l e y .  D i s t o r t i o n s  i n  
t h e  r e g i o n a l  g r a d i e n t  c o n t o u r s  a ,  h o w e v e r ,  s u y -  
g e s t i v e  o f  f a u l t i n g  f u r t h e r  up  t h e  v a l l e y  and  
f a u l t s  a r e  i n d i c a t e d  o n  t h e  I d a h o  S t a t e  G e o l o g i c  
Map ( B o n d ,  1 9 7 8 ) .  

A r e l a t i v e l y  s m a l l - a m p l i t u d e ,  l o w - f r e q u e n c y  magnet -  
i c  h i g h  r o u g h l y  c e n t e r e d  o v e r  B a l d  M o u n t a i n  a n d  a n  
a s s o c i a t e d  l o w  t o  t h e  n o r t h  may b e  i n d i c a t i v e  o f  a 
b u r i e d  i g n e o u s  u n i t  ( see  f i g u r e  3 0 ) .  A s t r o n g  
e l o n g a t e  h i g h  and  a s s o c i a t e d  l o w  c e n t e r e d  a b o u t  1 5  
m i l f ? s  N E  o f  Sun  V a l l e y  a p p e a r s  t o  b e  a n e a r  s u r f a c e  
phenomena. 

G u y e r  Hot  S p r i n g s  (4N-17E-15aaclS)  n e a r  Ketchum o n  Warm 
S p r i n g s  C r e e k  is a n o t h e r  area w h e r e  t h e r c l a l  w a t e r  is  p r e s -  
e n t l y  b e i n g  u s e d  f o r  s p a c e  h e a t i n g .  G u y e r  Hot S p r i n g s  
o c c u r r e n c e  is  v e r y  s i m i l a r  t o  t h a t  a t  H a i l e y  Hot S p r i n g s  and  
l i e s  a l o n g  a  s u s p e c t e d  c u r v i l i n e a r  zone  c o n n e c t i n g  H a i l e y ,  
C l a r e n d o n ,  G u y e r  and  E a s l e y  h o t  s p r i n g s .  Warf i e l d  Hot 



FIGURE 2 9 .  EROS f a l s e  color i n f r a r e d  L a n d s a t  EDISE image  o f  s o u t h -  
c e n t r a l  I d a h o  s h o w i n g  s e l e c t e d  l i n e a r  f e a t u r e s  a n d  t h e r m a l  
w a t e r  l o c a t i o n s  w l t h  s u r f a c e  t e m p e r a t u r e  a b o v e  20°C. 





F I G U R E  3 0 .  M a g n e t i c  a n o m a l i e s  n e a r  B a l d  M o u n t a i n  ( r i g h t  o f  
c e n t e r )  a n d  N E  o f  Sun  V a l l e y  ( u p p e r  r i g h t )  ( U . S .  
G e o l o g i c a l  S u r v e y ,  1 9 7 1 ) .  
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S p r i n g s  is  f u r t h e r  u p  Warm S p r i n g s  C r e e k  f r o m  Guyer  a n d  w i l l  
p r o b a b l y  b e  u s e d  t o  h e a t  v a c a t i o n  homes n e a r  Ketchum i n  t h e  
f u t u r e .  

Magic  Hot S p r i n y s  L a n d i n g  was r e p o r t e d  o n  by M i t c h e l l  
( 1 9 7 7 )  who s t a t e d  t h a t  w a t e r  f r o m  Magic  H o t  S p r i n g s  we l l  
( 1 s - 1 7 E - 2 3 a a b l )  n e a r  t h e  n o r t h  s h o r e  o f  Magic  R e s e r v o i r  con-  
t a i n e d  978 mg/l  d i s s o l v e d  s o l i d s ,  1 0 5  mg/l s i l i c a ,  a n d  was 
h i g h e r  i n  c h l o r i d e  t h a n  o t h e r  t h e r m a l  w a t e r  i n  t h e  area. 
M i t c h e l l  s t a t e d  ( p .  2 3 ) :  

T h i s  w e l l  was d r i l l e d  i n  1 9 6 5  a b o v e  t h e  s i t e  o f  a 
w a r m  s p r i n g  which  s u b s e q u e n t l y  c e a s e d  t o  f l o w .  
S u r f a c e  t e m p e r a t u r e  o f  t h e  s p r i n g  w a t e r  b e f o r e  
d r i l l i n g  o f  t h e  w e l l  was 36OC ( R o s s  1 9 7 1 ,  p .  5 6 ) .  
When m e a s u r e d  i n  t h e  f a l l  o f  1 9 7 3  t h e  w e l l  h a d  a  
s u r f  ace t e m p e r a t u r e  o f  72OC. I n  1 9 7 5 ,  d u r i n g  
a t t e m p t s  t o  c a p  t h i s  we l l ,  a r t e s i a n  p r e s s u r e s  
r e a c h e d  30 p s i g  ( p o u n d s  per s q u a r e  i n c h  g a u g e ) ,  
t h e n  s t a r t e d  d r o p p i n g .  The o w n e r s  were i n  f e a r  o f  
l o s i n g  t h e  we11 a n d  removed t h e  newly  i n s t a l l e d  
v a l v e .  T h e s e  e f f o r t s  i n c r e a s e d  s u r f a c e  t e m p e r a t u r e  
by  2OC t o  74OC a n d  d i s c h a r g e  t o  a p p r o x i m a t e l y  250 
l i t e r s  p e r  min. 

The i n d i c a t e d  d i s e q u i l i b r i u m  c o n d i t i o n s  (Na-K-Ca 
c h e m i c a l  g e o t h e r m o m e t e r  d i f f e r s  f r o m  m e a s u r e d  s u r -  
f a c e  t e m p e r a t u r e s  by more t h a n  20°C) c o u l d  mean a  
p o s s i b i l i t y  o f  m i x i n g  o f  t h e  t h e r m a l  w i t h  n o n t h e r -  
m a 1  g r o u n d w a t e r s .  The  p r o x i m i t y  o f  t h e  wel l  t o  
Magic  R e s e r v o i r  l e a d s  o n e  t o  s u s p e c t  t h a t  c o l d  
water l e a k a g e  f r o m  Magic R e s e r v o i r  c o u l d  b e  
e n t e r i n g  t h e  t h e r m a l  w a t e r  c o n d u i t  s y s t e m  t h a t  
s u p p l i e s  Magic  Hot  S p r i n y s  w e l l .  Mix ing  model  
c a l c u l a t i o n s  i n d i c a t e  t h a t  t h e  h o t  water component  
o f  t h i s  mixed ( ? )  w a t e r  may h a v e  r e a c h e d  tern- 
p e r a t u r e s  a s  h i g h  as  200°C w i t h  c o l d  w a t e r  making 
u p  a b o u t  70% o f  t o t a l  water. Even i f  m i x i n g  is  n o t  
t a k i n g  p l a c e  t h e  150-175OC t e m p e r a t u r e s  p r e d i c t e d  
b y  t h e  o t h e r  c h e m i c a l  g e o t h e r m o m e t e r s  a r e  close t o  
t h a t  t e m p e r a t u r e  now c o n s i d e r e d  n e c e s s a r y  f o r  a 
b i n a r y  c y c l e  g e o t h e r m a l  power  p l a n t .  The h i g h  
c h l o r i d e  c o n t e n t  ( g r e a t e r  t h a n  50 m g / l )  wou ld  i n d i -  
ca te  t h a t  t h i s  s y s t e m  would  p r o b a b l y  b e  a h o t  water 
r a t h e r  t h a n  a d r y  steam s y s t e m .  

T h e  marked d i f f e r e n c e  i n  c h e m i s t r y  b e t w e e n  Magic 
Hot S p r i n g s  wel l  waters a n d  o t h e r  t h e r m a l  w a t e r s  i n  
t h e  Carnas P r a i r i e  area would  i n d i c a t e :  (1) Magic 
Hot S p r i n g s  w e l l  w a t e r s  h a v e  b e e n  a t  h i g h e r  tem- 
p e r a t u r e s  t h a n  t h e  o t h e r  t h e r m a l  w a t e r s  i n  t h e  
a r e a ,  a n d / o r  ( 2 )  t h e  a q u i f e r  or r e s e r v o i r  r o c k s  f o r  
Magic  Hot S p r i n g s  w e l l  w a t e r s  a r e  m i n e r a l o g i c a l l y  



a n d / o r  c h e m i c a l l y  d i f f e r e n t  f r o m  t h e  a q u i f e r  o r  
r e s e r v o i r  r o c k  f o r  t h e  res t  o f  t h e  P r a i r i e  area. 
A l t h o u g h  i n  many i n s t a n c e s  i t  is  p o s s i b l e ,  u s i n g  
g e o c h e m i c a l  m e t h o d s ,  t o  d e t e r m i n e  t h e  a q u i f e r  o r  
r o c k  t y p e  f r o m  w h i c h  t h e r m a l  w a t e r s  are i n  e q u i -  
l i b r i u m ,  a v a i l a b l e  d a t a  d o e s  n o t  i n d i c a t e  w h i c h  
r o c k  t y p e  c o u l d  c o n s t i t u t e  a n  a q u i f e r .  The  g e o l o g y  
o f  t h e  a r e a  w o u l d ,  however ,  s u g g e s t  t h e  a q u i f e r  t o  
b e  e i t h e r  Q u a t e r n a r y  a l l u v i u m ,  M i d d l e  P l i o c e n e  
b a s a l t s  o f  t h e  I d a h o  G r o u p ,  Lower P l i o c e n e  I d a v a d a  
v o l c a n i c  r o c k s ,  Eocene  or Miocene  C h a l l i s  v o l c a n i c  
r o c k s ,  C r e t a c e o u s  g r a n i t i c  r o c k s ,  o r  p e r h a p s  a com- 
b i n a t i o n  o f  two or more o f  t h e s e .  

The h e a t  s o u r c e  f o r  t h e s e  w a t e r s  c o u l d  e i t h e r  b e  
(1) a n  i n t r u d e d  s i l l  o r  s t o c k ,  r e l a t e d  p e r h a p s  t o  
t h e  H o l o c e n e  b a s a l t  f l o w s  f o u n d  s o u t h  o f  Magic 
R e s e r v o i r ,  o r  ( 2 )  a r e g i o n a l l y  h i g h  g e o t h e r m a l  g r a -  
d i e n t  a n d  h e a t  f l o w .  B ro t t  a n d  o t h e r s  ( 1 9 7 6 )  h a v e  
d e t e r m i n e d  t h a t  g e o t h e r m a l  g r a d i e n t s  a n d  h e a t  f l o w  
a l o n g  t h e  m a r g i n s  o f  t h e  S n a k e  R i v e r  P l a i n  a r e  
h i g h e r  ( a b o u t  3  H F U )  t h a n  t h e  r e g i o n a l  norm w h i c h  
would  i n d i c a t e  a r e g i o n a l  h e a t  s o u r c e  r a t h e r  t h a n  a 
l o c a l i z e d  a n o m a l y .  

M i t c h e l l  ( 1 9 7 6 )  f u r t h e r  s t a t e d  ( p .  1 5 )  t h a t  Magic Hot 
S p r i n g s  : 

... w e l l  was d r i l l e d  n e a r  t h e  i n t e r s e c t i o n  o f  t w o  c u r -  
v i l i n e a r  f e a t u r e s  t h a t  are p r o b a b l y  f a u l t s .  T h e s e  
f a u l t s  may r e p r e s e n t  t h e  c o n t r o l l i n g  s t r u c t u r e  f o r  
t h e  o c c u r r e n c e  o f  t h e r m a l  w a t e r  i n  t h i s  p a r t i c u l a r  
p a r t  o f  t h e  s t u d y  a r e a .  L a n d s a t  f a l s e  c o l o r  
i n f r a r e d  s a t e l l i t e  i m a g e r y  shows  o n e  o f  t h e s e  
l i n e a m e n t s  as e x t e n d i n g  n o r t h w e s t e r l y ,  f r o m  n e a r  
t h e  s o u t h e r n  t i p  o f  Magic R e s e r v o i r ,  a l o n g  i t s  
e a s t e r n  s h o r e l i n e ,  a n d  i n t o  t h e  S o l d i e r  M o u n t a i n s  a s  
t h e  n o r t h e r n  m a r g i n  o f  t h e  s t u d y  area. The o t h e r  
f e a t u r e  e x t e n d s  a t  a s l i g h t  n o r t h w e s t e r l y  a n g l e  
a l o n g  t h e  n o r t h e r n  m a r g i n  o f  t h e  C l a y b a n k  H i l l s  and  
i n t o  t h e  S o l d i e r  M o u n t a i n s .  (Malde  a n d  o t h e r s ,  
1 9 6 3 ,  show a  f a u l t  l y i n g  somewhat e a s t  o f  a n d  
n e a r l y  p a r a l l e l  t o  t h e  Magic  R e s e r v o i r  ( ? )  f a u l t .  
T h e i r  mapped f a u l t  p a s s e s  t h r o u g h  t h e  C l a y b a n k  
H i l l s  a n d  l i e s  v e r y  n e a r  Magic Hot S p r i n y s  w e l l . )  
A h y p o t h e t i c a l  b l o c k  d i a g r a m  s h o w i n g  t h e  p o s s i b l e  
c o n t r o l  o f  Magic Hot S p r i n g s  wel l  is shown i n  
f i g u r e  31 .  



F I G U R E  3 1 .  I d e a l i z e d  b l o c k  d i a g r a m  o f  Magic R e s e r v o i r  A r e a  i n  C a m a s  a n d  B l a i n e  c o u n t i e s  
d e p i c t i n g  t h e o r e t i c a l  s t r u c t u r a l  c o n t r o l  f o r  Magic H o t  S p r i n g s  w e l l .  I n  
r e a l i t y ,  t h e  f a u l t s  d e p i c t e d  may r e p r e s e n t  more b r o a d l y  d e f i n e d  z o n e s  o f  
f a u l t i n g  r a t h e r  t h a n  s i n g l e  p l a n e  s u r f a c e s  as  r e p r e s e n t e d  o n  p a p e r .  The 
t r e n d  o f  t h e s e  f e a t u r e s  are f a i r l y  w e l l  known, b u t  t h e  d i r e c t i o n  o f  movement 
o f  t h e  Magic H o t  S p r i n g s  f a u l t  is  unknown. (F rom M i t c h e l l ,  1 9 7 6 c . )  



SUMMARY OF CENTRAL IDAHO R E G I O N  

Most t h e r m a l  w a t e r  i n  c e n t r a l  Idaho  o c c u r s  a s  s p r i n g s ,  
a l t h o u g h  s e v e r a l  w e l l  d r i l l e r s  have a c c i d e n t a l l y  d i s c o v e r e d  
t h e r m a l  w a t e r  w h i l e  d r i l l i n g  f o r  c o l d  w a t e r .  Most o f  t h e s e  
s p r i n g s  a p p e a r  t o  be f a u l t  c o n t r o l l e d ,  t h e r e f o r e ,  
p r o s p e c t i n g  f o r  new t h e r m a l  w a t e r  a r e a s  would p r o b a b l y  be 
most  p r o f i t a b l e  a l o n g  t h e  major  d r a i n a g e s  n e a r  l a r g e  r i v e r  
bends ,  n e a r  s t r e a m  c o n f l u e n c e s ,  n e a r  g a p s  i n  s u s p e c t e d  c u r -  
v i l i n e a r  zones  c o n n e c t i n g  e x i s t i n g  known t h e r m a l  s p r i n g s  o r  
a l o n g  major  l i n e a m e n t s .  S i g n i f i c a n t  amounts  of  t he rma l  
w a t e r  may y e t  be und i scove red  a s  it may be d i s c h a r g i n g  
d i r e c t l y  i n t o  r i v e r  bo t toms where i t  c a n n o t  be o b s e r v e d .  A 
t h e r m a l  s c a n n e r  c o u l d  c o n c e i v a b l y  be used f o r  r i v e r  bo t tom 
p r o s p e c t i n g .  

S e v e r a l  o f  t h e  l a r g e r  towns,  n o t a b l y  Cascade ,  H a i l e y ,  
Ketchum and C o u n c i l ,  o c c u r  w i t h i n  5 km o f  a  t h e r m a l  w a t e r  
d i s c h a r g e .  These towns s h o u l d  p r o b a b l y  r e c e i v e  f i r s t  p r i -  
o r i t y  i n  i n i t i a l  a s s e s s m e n t  s u r v e y s ,  a s  t h e y  c o n t a i n  t h e  
g r e a t e r  p o p u l a t i o n  c o n c e n t r a t i o n  ( s e e  t a b l e  4 f o r  a  comple t e  
l i s t i n g ) .  Many o f  t h e s e  and s m a l l e r  communi t ies  c o u l d  h e a t  
p u b l i c  buildings and s c h o o l s  w i t h  g e o t h e r m a l  w a t e r .  Some 
may have s m a l l  i n d u s t r i e s  t h a t  c o u l d  u t i l i z e  geo the rma l  
f l u i d s .  Geothermal  w a t e r  c o u l d  a l s o  be used  f o r  s p a c e  hea t -  
i n g  i n  r e c r e a t i o n a l  home a r e a s .  R e c r e a t i o n a l  u s e s  c o u l d  be 
i n c r e a s e d ,  p a r t i c u l a r l y  by t h e  USFS. Game b i r d  h a t c h e r i e s  
m i g h t  be e s t a b l i s h e d  a t  some s i t e s  by t h e  I d a h o  Department  
o f  F i s h  and Game. 





GEOTHERMAL POTENTIAL OF THE SNAKE RIVER PLAIN REGION 
INCLUDING WASHINGTON, PAYETTE, GEM, CANYON, ADA,  

SOUTHERN ELMORE, GOODING, JEROME, MINIDOKA, 
OWYHEE, TWIN FALLS, NORTHERN FREMONT, BUTTE AND 

WESTERN CASSIA COUNTIES 

The S n a k e  R i v e r  P l a i n  r e g i o n  o f  I d a h o  is endowed w i t h  
c e r t a i n  g e o l o g i c  f e a t u r e s  t h a t  f a v o r  t h e  o c c u r r e n c e  o f  
g e o t h e r m a l  e n e r g y .  The S n a k e  R i v e r  P l a i n  is  o n e  o f  t h e  
l a r g e s t  and  p o s s i b l y  l e a s t  s t u d i e d  ( i n  terms o f  o r i y i n )  
s t r u c t u r a l  f e a t u r e s  o f  t h e  N o r t h  Amer ican  c o n t i n e n t .  I t  
e x t e n d s  some 480 km i n  a  b r o a d  a r c u a t e  p l a i n  f r o m  Weiser 
n e a r  t h e  w e s t - c e n t r a l  b o r d e r  o f  I d a h o ,  s o u t h e a s t w a r d  t o  
B u r l e y ,  t h e n c e  n o r t h e a s t w a r d  t o  i t s  a b r u p t  t e r m i n a t i o n  w i t h  
t h e  w e s t e r n  r i m  o f  t h e  I s l a n d  P a r k  c a l d e r a  i n  e a s t e r n  I d a h o  
a d j a c e n t  t o  Y e l l o w s t o n e  P a r k .  I n  w i d t h ,  t h e  p l a i n  v a r i e s  
f r o m  3 2  km i n  t h e  west t o  9 0  k m  i n  t h e  e a s t  ( s ee  f i g u r e  3 2 ) .  

The  S n a k e  R i v e r  P l a i n  is g e n e r a l l y  d i v i d e d  a c c o r d i n g  t o  
s u r f a c e  a n d  s h a l l o w  s u b s u r f a c e  g e o l o g y  i n t o  t h e  n o r t h w e s t -  
w a r d - t r e n d i n g  w e s t e r n  S n a k e  K i v e r  P l a i n  a n d  a n o r t h e a s t e r n -  
t r e n d i n g  e a s t e r n  S n a k e  R i v e r  P l a i n  f o r  p u r p o s e s  o f  d i s -  
c u s s i o n .  The d i v i d i n g  l i n e  b e t w e e n  t h e  two s u b r e g i o n s ,  is  
a p p r o x i m a t e d  by t h e  Salmon F a l l s  Creek-Snake  R i v e r  area i n  
w e s t e r n  Twin F a l l s  a n d  Gooding  c o u n t i e s .  E l e v a t i o n s  v a r y  
u n i f o r m l y  f r o m  a  low o f  700 m n e a r  Weiser t o  a h i g h  o f  
1 , 8 3 0  m n e a r  t h e  I s l a n d  P a r k  c a l d e r a  r i m .  The g e n t l y  undu- 
l a t i n g  p l a i n  is f l a n k e d  o n  t h e  e a s t ,  s o u t h e a s t ,  a n d  n o r t h -  
e a s t  by t r a n s v e r s e  m o u n t a i n  r a n g e s  a n d  v a l l e y s .  O t h e r  
s t r u c t u r a l  f e a t u r e s ,  f a u l t i n g ,  l i n e a m e n t ,  and  j o i n t  p a t t e r n s  
s u r r o u n d i n g  t h e  p l a i n  are g e n e r a l l y  p a r a l l e l  t o  ( i n  t h e  
w e s t e r n  S n a k e  K i v e r  P l a i n )  o r  t r a n s v e r s e  t o  ( i n  e a s t e r n  
S n a k e  R i v e r  P l a i n )  t h e  b o r d e r s  o f  t h e  p l a i n .  

The S n a k e  R i v e r  e n t e r s  t h e  p l a i n  f r o m  t h e  s o u t h e a s t  
t h r o u g h  a  m o u n t a i n  v a l l e y  i n  t h e  e a s t e r n  p a r t  o f  I d a h o .  The 
S n a k e  R i v e r  f l o w s  a l o n g  t h e  s o u t h e r n  m a r g i n  o f  t h e  p l a i n  
u n t i l  it r e a c h e s  t h e  w e s t e r n  b o r d e r  o f  I d a h o ,  t h e n  a b r u p t l y  
s w i n g s  a c r o s s  t h e  p l a i n ,  e x i t i n g  t h r o u g h  H e l l s  Canyon.  
S m a l l e r  streams and  r i v e r s  e n t e r  t h e  p l a i n  f r o m  a d j a c e n t  
m o u n t a i n s  a n d  v a l l e y s .  

The p l a i n  p r o p e r  r e p r e s e n t s  t h e  s u r f a c e  o f  a t h i c k  
s e q u e n c e  o f  s i l i c i c ,  a n d e s i t i c ,  a n d  b a s a l t i c  l a v a  f l o w s  
i n t e r l a y e r e d  w i t h  v o l c a n i c  a s h ,  t u f f  and s e d i m e n t a r y  
mater ia l .  E s t i m a t e s  o f  t h e  t h i c k n e s s  o f  t h i s  s e q u e n c e  
v a r i e s  f r o m  3 , 0 0 0  t o  9 , 0 0 0  m .  V o l c a n i c  c i n d e r  c o n e s  a n d  
b u t t e s  p u n c t u r e  t h e  t h i c k  p i l e  o f  v o l c a n i c  a n d  s e d i m e n t a r y  
m a t e r l a l  t h r o u g h o u t  t h e  e n t i r e  p l a i n  i n  many p l a c e s .  Many 
o f  t h e s e  v o l c a n i c  a n d  s e d i m e n t a r y  u n i t s  a r e  w a t e r  s a t u r a t e d .  



FIGURE 3 2 .  I n d e x  map o f  I d a h o  s h o w i n g  t h e  S n a k e  R i v e r  P l a i n  
a n d  i t s  s u b d i v i s i o n s .  
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One o f  t h e  l a r g e s t  f r e s h  g r o u n d w a t e r  b o d i e s  known, t h e  S n a k e  
P l a i n  a q u i f e r  w i t h  more t h a n  1 . 2  x  1 0 9  c u b i c  meters o f  water 
w i t h d r a w n  a n n u a l l y ,  u n d e r l i e s  a l a r g e  p o r t i o n  o f  t h e  e a s t e r n  
S n a k e  R i v e r  P l a i n .  

The S n a k e  R i v e r  P l a i n  i s  a l so  o n e  o f  t h e  more y o u t h f u l  
g e o l o g i c  f e a t u r e s  i n  I d a h o .  I t  a p p a r e n t l y  had  i t s  i n c e p t i o n  
i n  P l i o c e n e  time some 3-15 m i l l i o n  y e a r s  a g o .  V o l c a n i s m  h a s  
c o n t i n u e d  s p o r a d i c a l l y  t h r o u g h  H o l o c e n e  t i m e  ( t h e  p r e s e n t  
e p o c h ) .  T h i s  v o l c a n i s m  a n d  a s s o c i a t e d  d e f o r m a t i o n  h a s  
a p p a r e n t l y  m i g r a t e d  f r o m  w e s t  t o  e a s t ,  as  a g e  d a t i n g  o f  
v o l c a n i c  r o c k s  by A r m s t r o n g  a n d  o t h e r s  ( 1 9 7 5 )  h a s  shown 
d e c r e a s i n g  a g e s  o f  r o c k s  f r o m  west t o  e a s t .  T h i s  w i d e s p r e a d  
d e f o r m a t i o n  a n d  v o l c a n i s m ,  b o t h  r h y o l i t i c  a n d  b a s a l t i c ,  are 
f u n d a m e n t a l  f e a t u r e s  o f  g e o t h e r m a l  p r o v i n c e s .  

B r o t t  a n d  o t h e r s  ( 1 9 7 6 )  d e t e r m i n e d  t h a t  h e a t  f l o w  
t h r o u y h o u t  t h e  S n a k e  R i v e r  P l a i n  is  c o n s i s t e n t l y  0 . 5  t o  3 
IIFU ( h e a t  f l o w  u n i t s )  h i g h e r  t h a n  i n  a r e a s  o f  n o r m a l  h e a t  
f l o w .  The h i g h e r  v a l u e s  a re  f o u n d  a l o n g  t h e  m a r g i n s  o f  t h e  
p l a i n .  A l t h o u g h  few h e a t  f l o w  m e a s u r e m e n t s  c o u l d  b e  
o b t a i n e d  a b o v e  t h e  S n a k e  P l a i n  a q u i f e r  d u e  t o  t h e  a q u i f e r ' s  
m a s k i n g  e f f e c t ,  R r o t t  a n d  o t h e r s  ( 1 9 7 8 )  showed t h a t  e l e v a -  
t i o n  c h a n g e s  f r o m  west t o  e a s t  i n  t h e  p l a i n  c o u l d  b e  d u e  t o  
t h e r m a l  e x p a n s i o n  o f  u n d e r l y i n g  h o t  r o c k s .  C o n s e q u e n t l y ,  
t h e  r o c k s  b e n e a t h  t h e  e a s t e r n  S n a k e  R i v e r  P l a i n  w h e r e  e l e v a -  
t l o n s  are  h i g h e s t  s h o u l d  b e  much h o t t e r  t h a n  t h o s e  b e n e a t h  
t h e  w e s t e r n  S n a k e  R i v e r  P l a i n .  T h i s  c o n c e p t  is s t r e n g t h e n e d  
b y  A r m s t r o n g ' s  r o c k  a g e  d a t e s .  

A l t h o u g h  t h e  e a s t e r n  S n a k e  R i v e r  P l a i n  may u l t i m a t e l y  
h a v e  h i g h e r  g e o t h e r m a l  p o t e n t i a l  t h a n  t h e  w e s t e r n  S n a k e  
R i v e r  P l a i n ,  most t h e r m a l  water wel ls  h a v e  b e e n  d r i l l e d  i n  
t h e  w e s t e r n  S n a k e  R i v e r  P l a i n .  T h e s e  wel l s  e x t e n d  i n  a  b e l t  
some 6 5  km w i d e  a n d  270 km l o n g ,  w h i c h  s t r e t c h e s  f r o m  R a f t  
R i v e r  i n  t h e  e x t r e m e  s o u t h - c e n t r a l  p a r t  o f  I d a h o ,  n o r t h w e s t -  
ward  t o  Weiser i n  t h e  w e s t - c e n t r a l  p a r t  o f  I d a h o  ( P l a t e  1 i n  
p o c k e t ) .  A n o t h e r ,  s h o r t e r  a n d  n a r r o w e r  b e l t ,  a b o u t  8 0  km 
l o n g  a n d  1 5  km w i d e ,  e x t e n d s  n o r t h w e s t w a r d  f r o m  Weiser 
t h r o u g h  t h e  C o u n c i l - C a m b r i d g e  a r e a  t o  Meadows. T h i s  b e l t  
c o n t a i n s  numerous  wel l s  w i t h  s u r f a c e  w a t e r  t e m p e r a t u r e s  
e x c e e d i n g  mean a n n u a l  t e m p e r a t u r e  by  5-10°C and  s e v e r a l  u p  
t o  20°C (see map, P l a t e  1 ) .  T h e r m a l  s p r i n g s  g e n e r a l l y  seem 
c o n f i n e d  t o  t h e  m a r g i n s  o f  t h e  S n a k e  R i v e r  P l a i n  a s  d o  
t h e r m a l  we l l s  i n  t h e  e a s t e r n  S n a k e  R i v e r  P l a i n ,  or a r e  f o u n d  
a l o n g  t h e  S n a k e  R i v e r .  

T h r e e  areas i n  I d a h o  w h e r e  t h e r m a l  a q u i f e r s  may e x i s t  
a re  l o c a t e d  w i t h i n  t h e  l a r g e  w e s t e r n  S n a k e  R i v e r  P l a i n  
t h e r m a l  z o n e .  T h e s e  a r e  t h e  Lake  Lowel l -Nampa-Caldwel l  
a rea ,  t h e  B l u e  G u l c h  a r e a  west o f  B u h l ,  and  t h e  
Bruneau-Grand V i e w  a r e a  i n  n o r t h e r n  Owyhee C o u n t y .  O t h e r s  
may e x i s t ,  b u t  w e l l  d r i l l i n g  h a s  n o t  r e v e a l e d  t h e i r  e x t e n t  



t o  d a t e .  Some e v i d e n c e  i n d i c a t e s  t h e s e  a q u i f e r s  may be 
r e c h a r g e d  th rough  l a r g e  f a u l t s  i n  t h e  s u b s u r f a c e .  

- 

D i s c u s s i o n  of  t h e  geo the rma l  r e s o u r c e s  i n  t h e  w e s t e r n  
Snake R ive r  P l a i n  r e g i o n  f o l l o w s  on a  coun ty  b a s i s .  No 
g e o t h e r m a l  r e s o u r c e  was found i n  L i n c o l n  County. 

WASHINGTON COUNTY 

Washington County c o n t a i n s  s e v e r a l  a r e a s  where t h e r e  a r e  
t h e r m a l  w a t e r  d i s c h a r g e s  ( s e e  f i g u r e  3 3 ) .  Weiser  Ifot 
S p r i n g s  (11N-6W-lOacblS), n o r t h w e s t  o f  Wei se r ,  h a s  l o n g  been  
u t i l i z e d  f o r  swimming, b a l n e o l o g i c a l  b a t h i n g ,  and g r e e n h o u s e  
o p e r a t i o n s  a s  w e l l  a s  s ina l l  s c a l e  s p a c e  h e a t i n g .  S e v e r a l  
s m a l l  d i a m e t e r  w e l l s  y i e l d  enough w a t e r  a t  t h e  s i t e  of  a  
fo rmer  h o t  s p r i n g  t o  c a r r y  on t h e  above o p e r a t i o n s .  Another  
l o c a t i o n  which i n d i c a t e s  promise  of  e l e c t r i c a l  g e n e r a t i o n  
c a p a b i l i t y  is  t h e  Crane Creek n o t  S p r i n g s  (11N-3W-7bcblS) 
a r e a  n o r t h e a s t  o f  Weiser .  

Young and Whitehead (1975 ,  p.  31-32) summarized t h e  
g e o t h e r m a l  p o t e n t i a l  o f  t h e s e  a r e a s .  

The Weiser  a r e a  c o m p r i s e s  a b o u t  518 s q  km i n  s o u t h -  
w e s t e r n  Washington County and i n c l u d e s  two s u b a r e a s  
hav ing  t h e r m a l  w a t e r :  t h e  Crane Creek s u b a r e a ,  
which is  a b o u t  1 9  kin e a s t  o f  Wei se r ,  and t h e  Weiser  
Hot S p r i n g s  s u b a r e a ,  which is  a b o u t  8 km n o r t h w e s t  
of  Weiser .  

Although t h e  s u r f i c i a l  geo logy  o f  t h e  Crane Creek 
and Weiser  Hot S p r i n g s  g e o t h e r m a l  s u b a r e a s  is some- 
what d i f f e r e n t ,  t h e  g e n e r a l  s t r a t i g r a p h y  is  
s i m i l a r .  V o l c a n i c  and s e d i m e n t a r y  r o c k s  o f  Permian 
and younger  a g e ,  g r a n i t e  of  C r e t a c e o u s  a g e ,  o r  t h e  
o l d e r  b a s a l t s  o f  t h e  Columbia R i v e r  Group o f  
Miocene and P l i o c e n e  a g e  may u n d e r l i e  t h e  Weiser  
a r e a .  However, t h e  s c a n t  d a t a  a v a i l a b l e  i n d i c a t e  
t h a t  t h e  r e s e r v o i r  r o c k  is  most l i k e l y  composed o f  
t h e  o l d e r  b a s a l t s  of  t h e  Columbia R ive r  Group. 
Miocene and P l i o c e n e  ( ? )  s e d i m e n t a r y  r o c k s ,  termed 
t h e  P a y e t t e  Format ion ,  o v e r l i e  o l d e r  b a s a l t s  and 
a r e ,  i n  t u r n ,  o v e r l a i n  by a  younger  sequence  o f  
b a s a l t s  of  t h e  Columbia R i v e r  Group. For t h e  most 
p a r t ,  s e d i m e n t a r y  r o c k s  o f  t h e  Idaho  Group o f  
P l i o c e n e  and P l e i s t o c e n e  a g e  o v e r l i e  t h e  younger  
b a s a l t s .  Alluvium and c o l l u v i u m  o f  P l e i s t o c e n e  and 
Holocene a g e  c o v e r  much o f  t h e  o l d e r  r o c k  u n i t s ,  
p a r t i c u l a r l y  i n  t h e  l o w l a n d s  and v a l l e y s .  

G r a v i t y  s u r v e y s  i n d i c a t e  t h a t  t h e  Weiser  a r e a  is a t  
t h e  n o r t h w e s t  end o f  a  l a r g e  r e g i o n a l  g r a v i t y  h i g h  
t h a t  is  a s s o c i a t e d  w i t h  t h e  w e s t e r n  Snake R i v e r  
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FIGURE 3 3 .  I n d e x  map of W a s h i n g t o n  C o u n t y  s h o w i n g  l o c a t i o n s  
o f  t h e r m a l  w a t e r  o c c u r r e n c e s  w i t h  s u r f a c e  tem- 
p e r a t u r e s  o f  20°C or  h i g h e r .  
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P l a i n .  The C r a n e  C r e e k  s u b a r e a  is  c h a r a c t e r i 2 e d . b ~  
a n  e x t e n s i v e  g r a v i t y  l o w .  A l o w - a m p l i t u d e  g r a v i t y  
h i g h  i n d i c a t e s  t h a t  a  d e n s e ,  a n o m a l o u s ,  n e a r -  
s u r f a c e  mass may u n d e r l i e  t h e  Weiser Hot  S p r i n g s  
s u b a r e a .  M a g n e t i c  lows are f o u n d  i n  b o t h  t h e  C r a n e  
C r e e k  a n d  Weiser H o t  S p r i n g s  s u b a r e a s .  P r e l i m i n a r y  
a u d i o - m a g n e t o t e l l u r i c  s o u n d i n g s  s u g g e s t  t h a t  a n  
a n o m a l o u s  c o n d u c t i v e  zone  is p r e s e n t  a t  s h a l l o w  
d e p t h s  i n  b o t h  s u b a r e a s .  

Hoover  a n d  Long ( 1 9 7 5 )  r e p o r t e d  o n  t h e s e  a u d i o -  
m a g n e t o t e l l u r i c  (AMT) s o u n d i n g s  a n d  s t a t e d :  

A s m a l l  r e g i o n  n e a r  V a l e ,  O r e g o n ,  h a s  b e e n  c l a s s e d  
a s  a KGRA (known g e o t h e r m a l  r e s o u r c e  a r e a ) .  Hot- 
s p r i n g  a c t i v i t y  o c c u r s  a t  t h e  town o f  V a l e  a n d  a t  
two l o c a t i o n s  n e a r  t h e  n e i g h b o r i n g  town o f  Weiser, 
I d a h o .  T h i s  area is i n  t h e  S n a k e  R i v e r  b a s i n  
(Newton a n d  C o r c o r a n ,  1 9 6 3 )  w h i c h  is o n  t h e  w e s t e r n  
e d g e  o f  t h e  S n a k e  R i v e r  P l a i n .  The b a s i n  is  
u n d e r l a i n  by a s e c t i o n ,  a t  l e a s t  1 . 5  km a n d  
p o s s i b l y  4.6 km t h i c k ,  o f  p r i n c i p a l l y  n o n m a r i n e  
C e n o z o i c  s e d i m e n t s .  The area shown i n  f i g u r e s  34 
a n d  3 5  i s  c o v e r e d  a l m o s t  c o m p l e t e l y  by t h e  I d a h o  
g r o u p  o f  P l i o c e n e  a n d  P l e i s t o c e n e  a g e  made u p  o f  
g r a v e l ,  s a n d ,  s i l t ,  c l a y ,  a n d  a s h .  I n  t h e  m i d d l e  
o f  t h e  b a s i n ,  w h i c h  is c e n t e r e d  i n  t h e  mapped a r e a ,  
t h e  I d a h o  g r o u p  is  a t  l e a s t  1 . 2  km t o  1 . 5  km ( 5 0 0 0  
f t )  t h i c k ,  a s  shown by a number o f  g a s  wells 
d r i l l e d  w i t h i n  t h e  b a s i n .  O l d e r  T e r t i a r y  r o c k s  
c r o p  o u t  a r o u n d  t h e  e d g e s  o f  t h i s  r e g i o n  w i t h  t h e  
p r i n c i p a l  o n e  b e i n g  t h e  C o l u m b i a  R i v e r  b a s a l t  
g r o u p .  S t r u c t u r a l  t r e n d s  s o u t h  o f  V a l e  are p r i n -  
c i p a l l y  n o r t h - s o u t h ,  b e n d i n g  more t o  t h e  n o r t h w e s t  
i n  t h e  v i c i n i t y  o f  Weiser. 

F i g u r e s  34 a n d  35 show t h e  two 27-Hz AMT maps ob- 
t a i n e d  i n  t h e  b a s i n .  A t  t h e  C r a n e  C r e e k  Hot 
S p r i n g s  n o r t h e a s t  o f  Weiser, o n e  o f  t h e  lowest ap- 
p a r e n t  r e s i s t i v i t i e s  was ~ e a s u r e d ,  0 . 5  ohm-m, a t  
8 Hz. The maps i n  t h e  Weiser r e g i o n  show r a t h e r  
c o m p l e x  s t r u c t u r e s  a n d  e v i d e n c e  o f  much l a t e r a l  
c h a n g e .  The h s g h e r  r e s i s t i v i t i e s  i n  t h e  n o r t h e r n  
p a r t  o f  t h e  area are a s s o c i a t e d  w i t h  o l d e r  r o c k s  a t  
t h e  e d g e  o f  t h e  I d a h o  b a t h o l i t h .  

W i t h i n  t h e  b a s i n  p r o p e r ,  t h e  p r i n c i p a l  t r e n d  i n  t h e  
e l e c t r i c a l  d a t a  is n o r t h e a s t .  A r e s i s t i v i t y  low 
r u n s  t h r o u g h  V a l e  a n d  e x t e n d s  a b o u t  20 km t o  t h e  
s o u t h w e s t .  E x t e n s i o n  o f  t h i s  t r e n d  n o r t h e a s t  r u n s  
i n t o  t h e  low at: C r a n e  C r e e k  a b o u t  20 km n o r t h e a s t  
o f  Weiser. A loca l  h i g h  o f  a b o u t  1 6  ohm-m j u s t  
n o r t h e a s t  o f  Vale,  a p p a r e n t  o n l y  i n  f i g u r e  34 is  



(Hoover and Long, 1975.1 

FIGURE 36-  Teilcmc anomaly mail at 20- to 30-rer rxrlorl, 
Vale, Oregon-Weiiei Idaho Conlow inrewal 2 K  - 10 fl 



a l so  o n  t h e  same t r e n d .  T h i s  h i g h  is r e l a t e d  t o  
t h e  r o c k s  c o m p r i s i n g  M a l h e u r  B u t t e ,  n e x t  t o  w h i c h  
t h e  s o u n d i n g  was made. T h i s  is  a small p r o m i n e n t  
p l u g  whose  e m p l a c e m e n t  may b e  s t r u c t u r a l l y  r e l a t e d  
t o  t h i s  same n o r t h e a s t  t r e n d .  

B e c a u s e  o f  t h e  low r e s i s t i v i t i e s  i n  t h e  b a s i n ,  t h e  
d e p t h  o f  AMT e x p l o r a t i o n  d o e s  n o t  e x t e n d  b e l o w  t h e  
s e d i m e n t s  i n  most p l a c e s .  We a t t r i b u t e  t h e  anoma- 
l i e s  t o  h o t ,  s a l i n e  waters a n d  a l t e r a t i o n  w i t h i n  
t h e  s e d i m e n t a r y  s e c t i o n .  I t  is  i n t e r e s t i n g  t h a t  
t h e  e l e c t r i c a l  t r e n d s  d o  n o t  c o i n c i d e  w i t h  t h e  s u r -  
f  a c e  s t r u c t u r a l  t r e n d s .  Leakage  o f  t h e  g e o t h e r m a l  
s y s t e m  to  t h e  s u r f a c e ,  however ,  is p r o b a b l y  a l o n g  
f a u l t s  i n  t h e  s e d i m e n t a r y  s e c t i o n .  T h i s  same 
o b s e r v a t i o n  h a s  b e e n  made i n  o t h e r  r e g i o n s  - most 
c l e a r l y  i n  t h e  S u r p r i s e  V a l l e y ,  C a l i f o r n i a  KGKA 
w h e r e  n o r t h - t r e n d i n g  b a s i n - a n d - r a n g e  f a u l t i n g  is  
p r o m i n e n t ,  y e t  t h e  t r e n d  o f  t h e  d a t a  r e l a t i n g  t o  
t h e  g e o t h e r m a l  s y s t e m  i m p l i e s  a n o r t h w e s t  d i r e c -  
t i o n .  

A t e l l u r i c  s u r v e y  was made i n  t h e  V a l e ,  O r e g o n ,  
area a n d  t h e  d a t a  are shown i n  f i g u r e  36 .  The 
c o r r e l a t i o n  o f  t h i s  map w i t h  t h e  AMT d a t a  is n o t  as  
d i r e c t  as  i n  I s l a n d  P a r k ,  which  m i g h t  be e x p e c t e d .  
The AMT s u r v e y  is  s a m p l i n g  principally t h e  y o u n g  
b a s i n  s e d i m e n t s ,  w h i l e  t h e  t e l l u r i c  d a t a  s a m p l e  a 
l a r g e r  p a r t  o f  t h e  c r u s t  a n d  may be r e f l e c t i n g  
b a s e m e n t  t o p o g r a p h y .  A low s a d d l e  i n  t h e  t e l l u r i c  
d a t a ,  h o w e v e r ,  is s e e n  j u s t  n o r t h  o f  V a l e  w i t h  a  
t r e n d  t o  t h e  e a s t  a n d  n o r t h e a s t .  The lowest v a l u e s  
o n  t h e  t e l l u r i c  map a r e  o n  t h e  e a s t e r n  e d g e  n e a r  
t h e  t o w n s  o f  O n t a r i o  a n d  Nyssa .  

Young a n d  W h i t e h e a d  ( 1 9 7 5 ,  p .  31-32) s t a t e d  E u r t h e r  t h a t :  

A g r o u n d - t e m p e r a t u r e  s u r v e y  made i n  t h e  Weiser Hot  
S p r i n g s  s u b a r e a  a p p a r e n t l y  o u t l i n e s  a n  a r e a  o f  h i g h  
h e a t  f l o w  c e n t e r e d  or n e a r  t h e  Weiser Hot S p r i n g s ,  
a n d  i t  a l s o  cor re la tes  v e r y  w e l l  w i t h  h i g h  b o r o n  
c o n c e n t r a t i o n s  m e a s u r e d  i n  water s a m p l e s  c o l l e c t e d  
i n  t h e  area oE t h e  s u r v e y .  

Most of t h e  t h e r m a l  waters s a m p l e d  i n  t h e  Weiser 
a r e a  are o f  a s o d i u m  c h l o r i d e  s u l f a t e  or  s o d i u m  
s u l f a t e  t y p e .  D i s s o l v e d - s o l i d s  c o n c e n t r a t i o n s  
r a n g e d  f r o m  1 , 0 7 0  t o  1 , 1 4 0  mg/l  f o r  t h e r m a l  water 
i n  t h e  C r a n e  C r e e k  s u b a r e a  a n d  f r o m  2 2 5  t o  8 5 2  mg/l  
i n  t h e  Weiser H o t  S p r i n g s  s u b a r e a .  T h e r m a l  w a t e r  
s a m p l e d  i n  t h e  C r a n e  C r e e k  s u b a r e a  h a d  n o t i c e a b l y  
h i g h e r  c o n c e n t r a t i o n s  o E  c h l o r i d e  a n d  b o r o n  t h a n  
d i d  t h e r m a l  water s a m p l e d  i n  t h e  Weiser Hot S p r i n g s  
s u b a r e a .  



Measured g roundwate r  t e m p e r a t u r e s  ranged  from 13 .0  
t o  92.0°C, and were h i g h e s t  a t  a  s p r i n g  i n  t h e  
Crane Creek  s u b a r e a .  Es t ima ted  a q u i f e r  t e m -  
p e r a t u r e s ,  u s i n g  t h e  s i l i c a  and t h e  sodium- 
potass ium-ca lc ium chemica l  geothermometers ,  ranged  
from 1 5 3  t o  177OC i n  t h e  Crane Creek s u b a r e a  and 
from 3  t o  157OC i n  t h e  Weiser  Hot S p r i n g s  s u b a r e a .  
E s t i m a t e d  a q u i f e r  t e m p e r a t u r e s  f o r  samples  f rom 
w e l l s  a t  t h e  Weiser  Hot S p r i n g s  r anged  from 1 4 1  t o  
157OC. I n  t h e  Crane Creek and Weiser  h o t  s p r i n g s  
s u b a r e a s ,  r e s p e c t i v e l y ,  e s t i m a t e d  maximum t e m -  
p e r a t u r e s  a t  d e p t h ,  u s ing  t h e  mixed w a t e r  method, 
r anged  from 212 t o  270°C and from 200 t o  242OC w i t h  
p e r c e n t a g e s  of  c o l d  w a t e r  r a n g i n g  from 67 t o  76 
p e r c e n t  f rom 70 t o  97 p e r c e n t .  

Ana lyses  o f  h o t - s p r i n g  d e p o s i t s  f rom a c t i v e  and 
i n a c t i v e - s p r i n g  v e n t s  i n d i c a t e d  t h a t ,  a l t h o u g h  t h e  
m i n e r a l  c o n s t i t u e n t s  i n  samples  from b o t h  s u b a r e a s  
a r e  s i m i l a r ,  t h e  d e p o s i t s  i n  t h e  Crane Creek sub- 
a r e a  c o n t a i n  much g r e a t e r  amounts o f  s i n t e r  t h a n  
t h o s e  from t h e  Weiser  Hot S p r i n g s  s u b a r e a .  T h i s  
i n d i c a t e s  t h a t  t h e  w a t e r  d e p o s i t i n g  t h i s  m a t e r i a l  
was a t  t e m p e r a t u r e s  i n  e x c e s s  o f  1800C a t  d e p t h .  

The s o u r c e  of  t h e  h e a t  f o r  t h e  t h e r m a l  w a t e r  i n  t h e  
Weiser a r e a  is  b e l i e v e d  t o  be a  c o o l i n g  young 
i n t r u s i v e  imp lan ted  a t  s h a l l o w  d e p t h  i n  l a t e  
Miocene o r  e a r l y  P l e i s t o c e n e  t i m e ,  o r  above-normal 
h e a t  f l ow caused  by t h e  h i g h  t e m p e r a t u r e s  a t  r e l a -  
t i v e l y  s h a l l o w  d e p t h  r e s u l t i n g  from a  g e n e r a l  
t h i n n i n g  o f  t h e  e a r t h ' s  upper  c r u s t  i n  t h i s  a r e a .  

Aside from t h e  power g e n e r a t i o n  p o s s i b i l i t i e s  i n  t h e  
Crane Creek a r e a ,  t h e  Weiser  and Crane Creek h o t  s p r i n g s  
r e p r e s e n t  a r e a s  where geo the rma l  e n e r g y  c o u l d  be h a r n e s s e d  
f o r  a g r i c u l t u r a l  u se  a s  w e l l .  The Weiser  a r e a  is  on t h e  
Union P a c i f i c  R a i l r o a d  Main l ine  w i t h  a  s p u r  b ranch  e x t e n d i n g  
i n t o  t h e  Crane Creek  s u b a r e a  t o  v e r y  n e a r  t h e  s p r i n g s .  The 
e n t i r e  V a l e ,  Ontar io-Weiser  a r e a  is  a  r i c h ,  a g r i c u l t u r a l  
a r e a  where a p p r o x i m a t e l y  o n e - t h i r d  of  t h e  n a t i o n ' s  o n i o n s  
a r e  grown. Much of  I d a h o ' s  f r u i t  and s u g a r  b e e t s  a r e  a l s o  
grown i n  t h i s  a r e a .  IJses such  a s  o n i o n ,  b e e t  p u l p ,  and 
f r u i t  d r y i n g  s u g g e s  t themse lves .  Meat p a c k e r s  c o u l d  make 
u s e  of  t h e  t h e r m a l  w a t e r  f o r  r e f r i g e r a t i o n .  

Thermal w a t e r s  a l s o  e x t e n d  n o r t h e a s t w a r d ,  i n  a  b e l t  f rom 
Va le ,  Oregon, t h rough  Weiser  t o  Council-Cambridge i n  
Washington County t o  t h e  Meadows a r e a  i n  Adams County ( s e e  
P l a t e  1 i n  p o c k e t ) .  L i t t l e  is  known a b o u t  t h e  Counci l -  
Cambridge a r e a  geo the r rna l ly  e x c e p t  t h a t  t h e r e  a r e  a p p r o x i -  
m a t e l y  e i g h t  w e l l s  r a n g i n g  i n  t e m p e r a t u r e s  f rom 20 t o  300C 
and one  h o t  s p r i n g  a t  6g°C. Di scha rge  o f  w e l l s  r a n g e s  from 



379 t o  1 5 0 0  l / m .  The  we l l s  r a n g e  i n  d e p t h  f r o m  56 t o  283  
meters. C h e m i c a l  a n a l y s e s  o f  d i s c h a r g e  w a t e r  f r o m  t h e s e  - ~ ~ . . ~ ~ ~  - 
w e l l s  s h o u l d  b e  made t o  e s t a b l i s h  p r i o r i t i e s  f o r  f u r t h e r  
work i n  t h i s  a r e a .  

PAYETTE COUNTY 

L i t t l e  is known o f  t h e  g e o t h e r m a l  p o t e n t i a l  o f  P a y e t t e  
C o u n t y .  N i n e  t h e r m a l  wel l s  are known t o  h a v e  b e e n  d r i l l e d  
t h e r e  a n d  a l l  are r e l a t i v e l y  c o o l ,  b e t w e e n  20 t o  2g°C 
( f i g u r e  3 7 ) .  F o u r  are i n  t h e  s o u t h w e s t e r n  c o r n e r  o f  P a y e t t e  
C o u n t y  n o r t h  o f  Parma.  Two more are u p  L i t t l e  W i l l o w  C r e e k  
a b o u t  1 3  km n o r t h e a s t  o f  F r u i t l a n d .  Two o c c u r  a b o u t  5  km 
e a s t  o f  F r u i t l a n d  a n d  o n e  o c c u r s  . 4  km e a s t  o f  P a y e t t e .  

H i g h e s t  s u r f a c e  temperatures were m e a s u r e d  u p  L i t t l e  
W i l l o w  C r e e k  a t  2 5  a n d  29OC f rom wel ls  9N-3W-2lbdcl a n d  
9N-3W-l9ddal.  Well h e a d  t e m p e r a t u r e s  o f  20°C h a v e  b e e n  
m e a s u r e d  f r o m  we l l s  9N-5W-35ccbl n e a r  P a y e t t e  a n d  
8N-4W-7ccdl n e a r  F r u i t l a n d .  

N o  c h e m i c a l  a n a l y s e s  a r e  a v a i l a b l e  f r o m  a n y  t h e r m a l  
wel l s  i n  P a y e t t e  C o u n t y .  A s s e s s m e n t  o f  t h e  r e s o u r c e  s h o u l d  
b e g i n  w i t h  s a m p l i n g  t h e  h o t t e s t  o n e s  and  t h o s e  n e a r  
F r u i t l a n d  a n d  P a y e t t e .  I t  i s  p o s s i b l e  t h a t  more and  h o t t e r  
w a t e r  c o u l d  b e  f o u n d  i n  t h e  Fruitland-Payette-Ontario a r e a  
w h e r e  s e v e r a l  f o o d  p r o c e s s i n g  p l a n t s  are l o c a t e d .  

GEM COUNTY 

F o u r  t h e r m a l  a n o m a l i e s  a r e  known i n  G e m  C o u n t y  (see  
f i g u r e  3 7 ) .  R o y s t o n e  H o t  S p r i n g s  (7N-1E-8ddalS)  may h a v e  
p o t e n t i a l  f o r  b i n a r y  c y c l e  power g e n e r a t i o n .  ~ o y s  t o n e  
o c c u r s  n e a r  t h e  i n t e r s e c t i o n  o f  a  p r o m i n e n t  n o r t h  t r e n d i n g  
l i n e a m e n t  t h a t  c o n n e c t s  w i t h  t h e  Dry V a l l e y  t h e r m a l  anomaly  
n o r t h  o f  Boise a n d  a less p r o n o u n c e d  n o r t h e a s t  t r e n d i n g  
l i n e a m e n t  ( E i g u r e  1 7 ) .  T h e s e  a r e  v i s i b l e  o n  e n h a n c e d  f a l s e  
color  c o m p o s i t e  s a t e l l i t e  i m a g e s  o f  t h e  area.  S u r f a c e  t e m -  
p e r a t u r e  a t  R o y s t o n e  Hot S p r i n g s  is  5S°C a n d  d i s c h a r g e  is  7 5  
l / m .  A s  e s t i m a t e d  by t h e  q u a r t z  a n d  N a - K - C a  c h e m i c a l  geo-  
t h e r m o m e t e r s ,  s u b s u r f a c e  t e m p e r a t u r e  is 1 4 7  and  150°C, 
r e s p e c t i v e l y .  

A s p r i n g  (7N-1E-9cdclS)  a b o u t  .4 km f r o m  R o y s t o n e  Hot 
S p r i n g s  h a s  a  4S°C s u r f a c e  t e m p e r a t u r e  a n d  may h a v e  a n  
a q u i f e r  t e m p e r a t u r e  b e t w e e n  84 a n d  1060C a c c o r d i n g  t o  t h e  
Na-K-Ca and  c h a l c e d o n y  c h e m i c a l  g e o t h e r m o l n e t e r s .  

A wel l  9 . 5  m d e e p  h a s  b e e n  d r i l l e d  r e c e n t l y  n e a r  E m m e t t  
i n  G e m  C o u n t y .  T h i s  w e l l  h a s  a s u r f a c e  t e m p e r a t u r e  o f  24OC 
w h i c h  is  s u f f i c i e n t  f o r  s p a c e  h e a t i n g  i f  g r o u n d w a t e r  h e a t  
pumps are u s e d .  No o t h e r  d a t a  a r e  p r e s e n t l y  a v a i l a b l e  f o r  
t h i s  w e l l ,  b u t  i t s  p r e s e n c e  s u g g e s t s  t h a t  t h e  E m m e t t  a r e a  
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FIGURE 3 7 .  I n d e x  map o f  P a y e t t e  a n d  G e m  c o u n t l e s  s h o w i n g  
locations o f  t h e r m a l  w a t e r  o c c u r r e n c e s  w i t h  
s u r f a c e  t e m p e r a t u r e s  o f  20°C o r  h i g h e r .  



may h a v e  p o t e n t l a l  f o r  l o w  t e m p e r a t u r e  g e o t h e r m a l  e n e r g y .  A 
c h e m i c a l  a n a l y s i s  s h o u l d  b e  o b t a i n e d  f r o m  t h e  w e l l  t o  see if 

s u b s u r f a c e  t e m p e r a t u r e s  m l g h t  b e  s u b s t a n t i a l l y  h i g h e r  b e f o r e  
o t h e r  work i s  u n d e r t a k e n  i n  t h i s  a r e a .  

CANYON COUNTY 

L i t t l e  is  known o f  t h e  p o t e n t i a l  i n  Canyon C o u n t y  f o r  
low t e m p e r a t u r e  g e o t h e r m a l  u s e .  Numerous low t e m p e r a t u r e  
(20-410C)  t h e r m a l  wel ls  o c c u r  i n  Canyon C o u n t y .  I n  a l a r g e  
area s o u t h  and  s o u t h e a s t  o f  Lake L o w e l l ,  numerous  20-30°C 
wel l s  h a v e  b e e n  d r i l l e d  ( f i g u r e  3 8 )  and  are  m o s t l y  u s e d  f o r  
i r r i g a t i o n .  W a t e r  f o r  t h e  m u n i c i p a l  swimming p o o l  i n  Nampa 
i s  3 1 0 ~ .  A t h e r m a l  we l l  e x i s t s  n e a r  t h e  m u n i c i p a l  p o o l  i n  
C a l d w e l l  (4N-3W-28aabl p r e s e n t l y  f l o w i n g  a n d  u n u s e d ) .  The 
c i t y  o f  C a l d w e l l  owns a t  l e a s t  o n e  more w e l l  (4N-3W-35abdl) 
w h i c h  p r o v i d e s  20°C water. A warm we11 (41°C) n e a r  t h e  
S i m p l o t  f e e d l o t  (4N-3W-19adcl) 3 km s o u t h  o f  C a l d w e l l  pro- 
v i d e s  water f o r  c a t t l e .  T h i s  well  was d r i l l e d  a s  a n  o i l  a n d  
g a s  e x p l o r a t i o n  w e l l  and  r e p o r t e d l y  p r o d u c e d  " v e r y  h o t  
water," b u t  was p e r f o r a t e d  a t  900 m t o  p r o v i d e  cooler 
d r i n k i n g  water f o r  c a t t l e .  O t h e r  warm w e l l s  e x i s t  n e a r  
Parma (5N-5W-9adbl and  5N-5W-4dcdlS) a n d  Melba 
( I N - 2 ~ - 3 6 c a a l )  (24OC) owned by t h e  r e s p e c t i v e  c i t i e s  a n d  
o p e r a t e d  a s  m u n i c i p a l  wells. 

F i g u r e  38  shows  n o r t h e a s t - s o u t h w e s t  a l i g n m e n t  o f  t h e r m a l  
w e l l s  s t r e t c h i n g  f r o m  Parma t o  Nampa, p a s s i n g  t h r o u g h  
C a l d w e l l ,  w h i c h  m i g h t  i n d i c a t e  a  g e o l o g i c  s t r u c t u r e  o f  some 
l e n g t h .  T h i s  l i n e a r  t r e n d  o f  wel ls  h a s  b e e n  mapped as a 
f a u l t  b e t w e e n  Nampa a n d  C a l d w e l l  (Bond ,  1 9 7 8 ) .  Due t o  
o b s c u r i n g  c u l t u r a l  f e a t u r e s ,  i t  i s  d i f f i c u l t  t o  i d e n t i f y  a 
l i n e a m e n t  f r o m  t h e  s a t e l l i t e  p h o t o s ,  a l t h o u g h  o n e  m i g h t  
p o s s i b l y  e x i s t  o n  or n e a r  t h e  wells ( f i g u r e  3 9 ) .  S e v e r a l  
c l o s e l y  s p a c e d  we l l s  i n  c e n t r a l  Ada C o u n t y  f a l l  a l o n g  t h i s  
t r e n d  ( P l a t e  1, f i g u r e  9  a n d  f i g u r e  3 8 ) .  

A s  Canyon C o u n t y  is  a hub  o f  i n d u s t r i a l  a c t i v i t y ,  p r i -  
m a r i l y  f o o d  p r o c e s s i n g ,  t h i s  area s h o u l d  b e  a s s e s s e d  e a r l y  
f o r  low t e m p e r a t u r e  g e o t h e r m a l  r e s o u r c e s .  A s  t h e  t h e r m a l  
water a p p e a r s  t o  b e  r e l a t e d  t o  f a u l t i n g  i n  t h e  a rea ,  s t r u c -  
t u r e s  t h a t  m i g h t  c o n t r o l  d i s t r i b u t i o n  o f  t h e r m a l  w a t e r  
s h o u l d  b e  s o u g h t .  G e o l o g i c  m a p p i n g ,  g r a v i t y  a n d  m a g n e t i c  
s u r v e y s ,  and  h y d r o l o g i c  s t u d i e s  o f  t h e  area s h o u l d  b e  
a c c o m p l i s h e d  f i r s t  t o  d e t e r m i n e  g r o s s  s t r u c t u r a l  p a t t e r n s .  
R e f l e c t i v e  seismic a n d  r e s i s t i v i t y  s u r v e y s  c o u l d  b e  d e s i g n e d  
a n d  r u n  f r o m  t h e  p r e v i o u s l y  m e n t i o n e d  d a t a  b a s e  t o  s i t e  
s e v e r a l  d r i l l  h o l e s  i n  p r o m i s i n g  areas n e a r  Nampa or 
C a l d w e l l .  ( T h i s  h a s  b e e n  s t a r t e d  t h r o u g h  t h e  p u r c h a s e  o f  
o i l  e x p l o r a t i o n  s u r v e y  d a t a  as p a r t  o f  t h e  IDWR-DOE 
Nampa-Caldwell  area s t u d y .  ) From h e r e ,  s t e p o u t  s u r v e y s  o r  
d r i l l i n g  s h o u l d  b e  u n d e r t a k e n  i n  o t h e r  p a r t s  o f  t h e  w e s t e r n  
S n a k e  R i v e r  P l a i n  t o  u n c o v e r  o t h e r  f a v o r a b l e  g e o l o g i c  s t r u c -  
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tu res  w h e r e  t h e r m a l  water may b e  f o u n d .  T h e s e  t y p e s  o f  
e x p l o r a t i o n  c o u l d  l e a d  t o  d i s c o v e r y  o f  many v a l u a b l e  e n e r g y  
r e s o u r c e s  i n  t h i s  s e c t i o n  o f  I d a h o .  

ADA COIJNTY 

P e o p l e  i n  Ada C o u n t y  h a v e  l o n g  u s e d  g e o t h e r m a l  e n e r g y .  
S e v e r a l  g e o t h e r m a l  i n s t a l l a t i o n s  o f  n o t e  a re  c u r r e n t l y  
o p e r a t i n g  i n  Boise. The I d a h o  D e p a r t m e n t  o f  T r a n s p o r t a t i o n  
h e a t s  a n d  a i r  c o n d i t i o n s  i t s  main  o f f i c e  b u i l d i n g  o n  S t a t e  
S t r e e t  u s i n g  a  g r o u n d w a t e r  h e a t  pump s y s t e r n .  The I d a h o  
S t a t e  H e a l t h  L a b o r a t o r y  i s  c u r r e n t l y  u s i n g  g e o t h e r m a l  e n e r g y  
o b t a i n e d  f r o m  t h e  W a r m  S p r i n g s  W a t e r  D i s t r i c t  wells. 
A p p r o x i m a t e l y  1 8 5  homes o n  and  n e a r  W a r m  S p r i n g s  Avenue h a v e  
u s e d  g e o t h e r m a l  e n e r g y  ( w e l l  h e a d  t e m p e r a t u r e  740C) f o r  
t h e i r  h e a t  s o u r c e  s i n c e  t h e  t u r n  o f  t h e  c e n t u r y .  S e v e r a l  
g r e e n h o u s e s  f o r  c u t  a n d  p o t t e d  p l a n t s  d e r i v e  t h e i r  h e a t  f r o m  
g e o t h e r m a l  wel ls  ( w e l l  h e a d  t e m p e r a t u r e  47OC). S e v e r a l  
d o m e s t i c  wells p r o v i d e  h e a t  t h r o u g h o u t  t h e  Boise F r o n t  area 
t o  i n d i v i d u a l  homes. P l a n s  f o r  e x p a n s i o n  o f  g e o t h e r m a l  
h e a t i n g  by t h e  c i t y  o f  Boise a r e  b e i n g  made. The C a p i t a l  
M a l l  Complex is  b e i n g  l o o k e d  a t  f o r  p o s s i b l e  c o n v e r s i o n  o f  
s t a t e  and  f e d e r a l  b u i l d i n g s  t o  g e o t h e r m a l  e n e r g y  f o r  s p a c e  
h e a t i n g  a n d  c o o l i n g .  

T h e r e  are  1 1 9  wel l s  ( w e l l  h e a d  t e m p e r a t u r e s  g r e a t e r  t h a n  
20°C) known i n  Ada C o u n t y  ( f i y u r e  3 8 ) .  The h o t t e s t  o n e s  a r e  
n e a r  t h e  B o i s e  F r o n t ,  w h e r e  t h e y  a r e  a s s o c i a t e d  w i t h  
e x t e n s i v e ,  l a r g e  d i s p l a c e m e n t  f a u l t i n g .  Wells d r i l l e d  by 
B o i s e  S t a t e  U n i v e r s i t y  G e o l o g y  D e p a r t m e n t ,  f u n d e d  by DOE f o r  
t h e  B o i s e  C i t y  P r o j e c t ,  were s i t e d  t o  h i t  t h e  i n t e r s e c t i o n  
o f  s e v e r a l  known f a u l t s  a n d  l i n e a m e n t s  a t  d e p t h .  T h e s e  
we l l s  were h i g h l y  s u c c e s s f u l .  P r e l i m i n a r y  t e s t s  by DOE 
i n d i c a t e  a s u f f i c i e n t  r e s o u r c e  f o r  t h e  a n t i c i p a t e d  d e v e l o p -  
m e n t  i n  downtown B o i s e .  A n o t h e r  area o f  t h e r m a l  water a l s o  
l i e s  n e a r  f a u l t  a n d  l i n e a m e n t  i n t e r s e c t i o n s .  T h i s  is t h e  
S p r i n g  V a l l e y - D r y  V a l l e y  a r e a  n o r t h w e s t  o f  B o i s e  w h e r e  
s e v e r a l  t h e r m a l  w e l l s  are l o c a t e d .  Here, t h e  Dry 
V a l l e y - R o y s t o n e  Hot S p r i n g s  l i n e a m e n t  i n t e r s e c t s  t h e  Dry 
V a l l e y  f a u l t  s y s t e m .  O t h e r  wells a r e  l o c a t e d  i n  t h e  s e v e r a l  
g u l c h e s  which  c u t  t h e  Boise F r o n t  a t  n e a r l y  r i g h t  a n g l e s .  
Mink and  Graham, 1.977, i n  t h e i r  s t u d y  o f  t h e  g e o t h e r m a l  
p o t e n t i a l  o f  t h e  west B o i s e  a r e a ,  s i t e d  f i v e  areas a l o n g  t h e  
Boise F r o n t  t h a t  t h e y  c o n s i d e r e d  t o  h a v e  p o t e n t i a l  f o r  low 
t e m p e r a t u r e  g e o t h e r m a l  u s e .  T h e s e  a r e a s  a re  shown i n  
f i g u r e  4 0 .  I n  a d d i t i o n  t o  t h e s e  a r e a s ,  o t h e r s  w h e r e  t h e r m a l  
water i s  f o u n d  n e a r  B o i s e  a r e :  S t r a w b e r r y  G l e n  Road a r e a ,  
G a r d e n  C i t y  a rea ,  C a p i t o l  M a l l  a r e a ,  O l d  S t a t e  P e n i t e n t a r y  
a rea ,  a n d  Glenwood S t r e e t - C h i n d e n  B o u i e v a r d  area. 

D o n a l d s o n  and  A p p l e g a t e  ( 1 9 7 9 )  h a v e  c o n d u c t e d  r e c o n -  
n a i s s a n c e  l e v e l  r e s i s t i v i t y  s u r v e y s  a l o n g  t h e  B o i s e  F r o n t  t o  
d e t e r m i n e  t h e r m a l  w a t e r  l o c a t i o n s .  They  s t a t e :  



Dry  Creek 
Thermal Well 

F I G U R E  39. EKOS f a l s e  c o l o r  i n f r a r e d  L a n d s a t  EDISE Image o f  p a r t  o f  
s o u t h w e s t e r n  I d a h o  a n d  s o u t h e a s t e r n  O r e g o n  s h o w l n g  selec-  

- t e d  l l n e a r  f e a t u r e s  a n d  t h e r m a l  w a t e r  locations w l t h  
s u r f a c e  t e m p e r a t u r e s  a b o v e  2U°C. 
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F I G U R E  4 0 .  Topograph ic  map of  w e s t  B o i s e  F r o n t  a r e a  showing l o c a t i o n s  of  po ten -  
t i a l  g e o t h e r m a l  s i t e s .  (Modi f i ed  f rom Mink and Graham, 1 9 7 7 . )  



O f  d i r e c t  i n t e r e s t  are t h e  r e s i s t i v i t y  s u r v e y s  
( f i g u r e s  4 1 ,  4 2 ,  4 3 ,  a n d  4 4 )  w h i c h  h a v e  o u t l i n e d  
s e v e r a l  a n o m a l o u s l y  c o n d u c t i v e  areas. The s t e e p  
r e s i s t i v i t y  g r a d i e n t s  a s s o c i a t e d  w i t h  t h e s e  anoma- 
l i e s  p r o b a b l y  r e f l e c t  t h e  p r e s e n c e  o f  f a u l t s  i n t e r -  
s e c t i n g  t h e  major Boise F r o n t  f a u l t  a t  h i g h  a n g l e s .  
S u c h  f a u l t  i n t e r s e c t i o n s ,  w h e r e  t h e y  are p r o v e n  t o  
e x i s t ,  o f f e r  v e r y  a t t r a c t i v e  g e o t h e r ~ n a l  p r o s p e c t s .  

A l a r g e  number o f  i r r i g a t i o n  wel ls  occur i n  c e n t r a l  Ada 
C o u n t y  i n  t h e  v i c i n i t y  o f  E i g h t  a n d  Ten Mile c r e e k s  w h e r e  
well  h e a d  t e m p e r a t u r e s  i n  t h i s  p a r t  o f  Ada C o u n t y  a r e  be- 
t w e e n  2 0  a n d  25OC. Anot i l e r  g r o u p  o c c u r s  n e a r  Kuna i n  west 
c e n t r a l  Ada C o u n t y .  T h e r e  are  s e v e r a l  l a r g e  l i n e a r s  t h a t  
a p p a r e n t l y  e x t e n d  f r o m  t h e  M i d d l e  F o r k  Boise R i v e r  d r a i n a g e  
a n d  a p p e a r  t o  cross t h e  S n a k e  R i v e r  P l a i n  i n  t h e  E i g h t  a n d  
T e n m i l e  c r e e k s  a r e .  A l o n g ,  more p r o n o u n c e d  l i n e a r  r u n s  
n o r t h w e s t - s o u t h e a s t  up  t h e  a x i s  o f  t h e  w e s t e r n  S n a k e  R i v e r  
P l a i n  a n d  i n t e r s e c t s  t h e  o t h e r  l i n e a r s  s o u t h  o f  T e n m i l e  
C r e e k .  Knowledge o f  t h e  t y p e  o f  g e o l o g i c  f e a t u r e s  t h e s e  
l i n e a r s  r e p r e s e n t  a p p e a r s  t o  b e  f u n d a i n e n t a l  t o  o b t a i n i n g  
much more  i n f o r m a t i o n  o n  g e o t h e r m a l  o c c u r r e n c e s  i n  t h e  
w e s t e r n  S n a k e  R i v e r  P l a i n  r e g i o n .  A s p e c u l a t i o n  is  t h a t  
t h e y  r e p r e s e n t  s u r f a c e  e x p r e s s i o n s  o f  b a s e m e n t  or o t h e r  
f a u l t s  o r  r o c k  f r a c t u r e s .  They may a c t  as  c o n d u i t s  f o r  
t h e r m a l  w a t e r .  R e c h a r g e  o f  t h e s e  s y s t e m s  c o u l d  b e  a n y w h e r e  
a l o n g  thein. T h e r e  c o u l d  e v e n  b e  i n t e r b a s i n  t r a n s f e r  o f  
g r o u n d w a t e r  a l o n g  some o f  t h e  r e g i o n a l  l i n e a r s  and  t r a n s f e r  
c o u l d  t a k e  p l a c e  a n y w h e r e  f r o m  o n e  k i l o m e t e r  o r  less  t o  t e n s  
o f  k i l o m e t e r s  o r  more. Any h o l e s  d r i l l e d  f o r  t h e  p u r p o s e  o f  
o b t a i n i n g  t h e r m a l  w a t e r  would h a v e  t o  b e  v e r y  c a r e E u l L y  
t a r g e t e d  t o  i n t e r s e c t  f a u l t s  o r  r o c k  f r a c t u r e s  w h e r e  t h e r m a l  
water ]nay b e  c i r c u l a t i n g .  'Cn t h e  a l l u v i u r n  a n d  v a l l e y  f i l l  
s e d i m e n t s  away f r o m  t h e  m o u n t a i n  f r o n t  f a u l t s ,  t h e r ~ n a l  water 
c o n d u i t s  would  b e  d i f f i c u l t  t o  l o c a t e .  A n a l y s i s  of: l a r g e  
sca le  e n h a n c e d  f a l s e  color L a n d s a t  i m a g e s  may a l l o w  some o f  
t h e s e  f a u l t s  t o  b e  f o u n d .  A s y s t e m a t i c  p r o g r a m  o f  r e f l e c -  
t i v e  seismic p r o f i l i n g  across t h e  w e s t e r n  S n a k e  R i v e r  P l a i n  
i s  h i g h l y  recommended t o  d e t e r m i n e  t h e  l o c a t i o n  a n d  d e p t h  o f  
a n y  f a u l t i n g  i n  t h e  area. 

SOUTHERN ELMORE CDUlJTY 

Numerous t h e r m a l  wel l s  .and s e v e r a l  t h e r m a l  s p r i n g s  are  
known i n  s o u t h e r n  Elmore C o u n t y .  S p r i n g s  are  s c a t t e r e d  
w i d e l y  b u t  a r e  p r i n c i p a l l y  l o c a t e d  a l o n y  t h e  n o r t h e r n  ~ n a r g i n  
o f  t h e  w e s t e r n  S n a k e  R i v e r  P l a i n  n o r t h e a s t  a n d  ea s t  of 
P loun ta in  Home. Some wel ls  a r e  l o c a t e d  j u s t  west o f  M o u n t a i n  
Home a n d  M o u n t a i n  Home A i r  F o r c e  Base a n d  s e v e r a l  k i l o m e t e r s  
t o  t h e  e a s t  o f  M o u n t a i n  Home A i r  Force B a s e  ( see  f i g u r e  2 5 ) .  
The  wel l s  near ! . lountain Home and  t!>e A i r  Rase a r e  t h e  
cooles t ,  b e i n g  20 t o  25OC a t  t h e  s u r f a c e .  S e v e r a l  we l l s  i n  
s o u t h e r n  Elmore C o u n t y  a r e  l o c a t e d  n e a r  t h e  S n a k e  R i v e r .  
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Some o f  t h e  wells d r i l l e d  n e a r  M o u n t a i n  H o m e  a n d  east  o f  t h e  
A i r  Base f o r m  l i n e a r  p a t t e r n s  t h a t  c o u l d  r e v e a l  s t r u c t u r a l  
c o n t r o l  f o r  t h e  t h e r m a l  w a t e r  o c c u r r e n c e .  The a l i g n m e n t  is  
t r a n s v e r s e  t o  t h e  w e s t e r n  S n a k e  P l a i n  a x i s  a n d ,  as  i n  Ada 
a n d  Canyon c o u n t i e s ,  t h e r m a l  w a t e r  o c c u r r e n c e s  c o u l d  b e  a t  
l e a s t  p a r t i a l l y  c o n t r o l l e d  by f a u l t i n g  r u n n i n g  a c r o s s  t h e  
p l a l n .  However,  t h e  s p r i n g s  and  wel l s  t h a t  o c c u r  a l o n g  t h e  
p l a i n  m a r g i n  seem t o  b e  i n f l u e n c e d  by s t r u c t u r e s  r u n n i n g  
p a r a l l e l  t o  t h e  w e s t e r n  S n a k e  P l a i n  a x i s  o r  
n o r t h w e s t - s o u t h e a s t .  

M o u n t a i n  H o m e  and  M o u n t a i n  H o m e  A i r  F o r c e  B a s e  a r e  t h e  
two p r i n c i p a l  p o p u l a t i o n  c e n t e r s  i n  s o u t h e r n  Elmore C o u n t y  
w h e r e  t h e r m a l  w a t e r  o c c u r s  a n d  w h e r e  g r e a t e s t  u s e  c o u l d  
p r o b a b l y  b e  made f o r  it. O t h e r  t o w n s  a r e  King H i l l  a n d  
G l e n n s  F e r r y .  Low t e m p e r a t u r e  ( 2 0  - 300C) t h e r m a l  wel ls  a r e  
l o c a t e d  w i t h i n  5  km o f  t h e  a b o v e  s i t e s .  P r o s p e c t i n g  f o r  
more t h e r m a l  water i n  e a c h  o f  t h e s e  a r e a s  m i g h t  p r o v e  f r u i t -  
f u l ,  a n d  t h e  p r o s p e c t  o f  h o t t e r  w a t e r  a t  d e p t h  is  p o s s i b l e .  
T h e s e  a r e a s  s h o u l d  b e  f u r t h e r  i n v e s t i g a t e d  t o  d e t e r m i n e  
t h e i r  f u l l  p o t e n t i a l ,  b e y i n n i n g  w i t h  c h e m i c a l  a n a l y s e s  o f  
e x i s t i n g  t h e r m a l  w e l l  w a t e r s  s o  a n  e s t i m a t e  c a n  b e  made o f  
t h e  maximum w a t e r  t e m p e r a t u r e  t h r o u g h  t h e  u s e  o f  c h e m i c a l  
geothermome te rs .  

GOODING COUNTY 

S e v e n  t h e r m a l  a n o m a l i e s  o c c u r  i n  Gooding C o u n t y  
( f i g u r e  4 5 ) .  F o u r  wel l s  and  a  s p r i n g  o c c u r  a l o n g  C l o v e r  
C r e e k  n e a r  t h e  f o o t  o f  t h e  Mount B e n n e t t  H i l l s  and  a n o t h e r  
o c c u r s  n e a r  t h e  S n a k e  R i v e r .  A l l  a re  i n  w e s t e r n  Gooding  
C o u n t y  a n d  f a r  removed f rom most p o p u l a t i o n  c e n t e r s .  

C h e m i c a l  a n a l y s e s  a r e  a v a i l a b l e  o n  t h r e e  o f  t h e  s e v e n  
t h e r m a l  s i t e s  i n  Goodiny C o u n t y .  W h i t e  A r r o w  Hot S p r i n g s  
( 4 s - 1 3 E - 3 0 a d b l S )  is t h e  h o t t e s t  a t  6 5 O ~ .  Agreement  b e t w e e n  
t h e  c h a l c e d o n y  a n d  Na-K-Ca c h e m i c a l  g e o t h e r m o i n e t e r s  (108OC 
a n d  112OC, r e s p e c t i v e l y )  i n d i c a t e s  s u b s u r f a c e  t e m p e r a t u r e s  
a re  p r o b a b l y  i n  t h i s  r a n g e .  However,  i n  d r i l l i n g  t h e  w e l l  
a t  W h i t e  Arrow Hot S p r i n g s ,  t h e  owner  r e p o r t s  b l u e  q u a r t z  
was  f o u n d  i n  t h e  h o l e .  The q u a r t z  c h e m i c a l  q e o t h e r m o l n e t e r  
p r e d i c t s  t e m p e r a t u r e  o f  135OC. W h i t e  A r r o w  is  p r e s e n t l y  t h e  
s c e n e  o f  p r i v a t e  a g r i c u l t u r a l  r e s e a r c h  and c o m m e r c i a l  
p r o d u c t i o n  o f  t o m a t o e s  i n  g e o t h e r m a l l y  h e a t e d  g r e e n h o u s e s .  
I d a h o  Image (May-June, 1 9 7 5 )  r e p o r t e d  t h e  f o l l o w i n g  a c t i v i -  
t i e s  a t  W h i t e  A r r o w  Ranch by Bob E r k i n s :  

T o m a t o e s  a r e  h a r v e s t e d  a t  t h e  W h i t e  A r r o w  Ranch a t  
B 1  iss f r o m  S e p t e m b e r  t h r o u g h  J u l y ,  when t e m p e r a -  
t u r e s  r a n g e  f r o m  38 t o  -20'2. 

Tomato p l a n t s  a r e  v e r y  s e n s i t i v e  t o  e x t r e m e s  o f  
t e m p e r a t u r e s ;  h o w e v e r ,  t h e  s e c r e t  a t  W h i t e  A r r o w  
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F I G U R E  4 5 .  I n d e x  map o f  G o o d l n g  C o u n t y  s h o w i n g  l o c a t i o n s  o f  
t h e r m a l  water o c c u r r e n c e s  w i t h  s u r f a c e  t e m p e r a -  
t u r e s  o f  20°C o r  h i g h e r .  
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Ranch is  t h a t  t h e y  use  a  l a r g e  n a t u r a l  h o t  s p r i n g  
t o  m a i n t a i n  optimum growing t e m p e r a t u r e  d u r i n g  t h e  
w i n t e r  i n  t h e i r  two 1 2  by 40 m h o t h o u s e s .  

The w a t e r  which comes from t h e  ground a t  a  tem- 
p e r a t u r e  of  65OC f l o w s  i n t o  h e a t  e x c h a n g e r s  a t  t h e  
end o f  t h e  b u i l d i n g .  A i r  is  blown a c r o s s  them and 
t h r o u g h  l a r g e  p l a s t i c  p i p e s  and c a r r i e d  t h e  l e n g t h  
o f  t h e  b u i l d i n g .  Hot w a t e r  is a l s o  c a r r i e d  t h r o u g h  
some 3  km o f  b l a c k  p l a s t i c  p i p e  which p r o v i d e s  
f u r t h e r  r a d i a n t  h e a t .  

I n  h o t  w e a t h e r ,  t h e  s o u t h  end o f  t h e  b u i l d i n g  can  
be  opened and v e n t i l a t i o n  p r o v i d e d  by s i x  l a r g e  
e x h a u s t  f a n s .  The t e m p e r a t u r e  is  f u r t h e r  con- 
t r o l l e d  by blowiny a i r  t h r o u g h  l a r g e  c o o l i n g  pads  
t h r o u g h  which c o l d  w a t e r  is  d r i p p e d .  

Throughout  t h e  y e a r ,  a c c o r d i n g  t o  owner Rober t  
A.  E r k i n s ,  t h e  t e m p e r a t u r e  c a n  e a s i l y  be m a i n t a i n e d  
a t  between 18O and 28OC. P r o d u c t i o n  is s t o p p e d  i n  
t h e  summer months n o t  by t h e  w e a t h e r ,  b u t  because  
t h a t  is  t h e  s e a s o n  when t h e r e  a r e  p l e n t y  o f  toma- 
t o e s  a l r e a d y  on t h e  marke t  from g r o w e r s  u s i n g  more 
c o n v e n t i o n a l  methods.  

J u s t  y e t t i n g  o u t  o f  t h e  e x p e r i m e n t a l  s t a g e  and i n t o  
f u l l  p r o d u c t i o n ,  White  Arrow Ranch h a s  been 
s h i p p i n g  a b o u t  600 pounds o f  tomatoes  p e r  week b u t ,  
w i t h i n  t h e  n e x t  month o r  two, e x p e c t s  t o  be s h i p -  
p i n g  a round 4,000 pounds p e r  week. E r k i n s  p r o j e c t s  
a  c r o p  o f  up t o  30 t o n s  o f  tomatoes  a n n u a l l y  f rom a  
q u a r t e r  a c r e  o f  s p a c e .  

Some 3,000 Manapal tomato  p l a n t s  were p l a n t e d  f o r  
t h e  f i r s t  c r o p .  E r k i n s  s a i d  i t  was one  o f  s e v e r a l  
h o t h o u s e  v a r i e t i e s  t h a t  c o u l d  have been used .  

F u t u r e  p l a n s  i n c l u d e  cucumbers and p o t t e d  house  
p l a n t s .  Land is  a l r e a d y  c l e a r e d  and p i p i n g  i n  f o r  
12  more ho thouse  b u i l d i n g s ,  a l t h o u g h  t h e i r  
c o n s t r u c t i o n  w i l l  n o t  be completed u n t i l  t h e y  a r e  
needed.  

The key t o  t h e  sys t em is  a  f r e e - f l o w i n g  h o t  s p r i n g  
which p r o v i d e s  h e a t e d  w a t e r  a t  a  r a t e  o f  3800 
l /min ,  much more t h a n  needed f o r  any  p r o j e c t e d  
expans ion .  E r k i n s  s a i d  h i s  e l e c t r i c  b i l l  is n o t  
h i g h ,  b u t  dependab le  power s u p p l y  i s  i m p o r t a n t  t o  
p r o p e r  o p e r a t i o n  o f  t h e  sys t em.  I n  t h e  two ex is t -  
i n g  b u i l d i n g s  some 1 8  e l e c t r i c  f a n s  a r e  used f o r  
h e a t i n g  and c o o l i n g .  I n  a d d i t i o n ,  t h r e e  e l e c t r i c  
pumps move t h e  w e l l  and s p r i n y  w a t e r  used  t o  w a t e r  



t h e  tomato p l a n t s .  (Water f r o m  t h e  h o t  s p r i n g  is 
n o t  u s e d  f o r  t h i s  p u r p o s e . )  

E r k i n s  r e q u i r e s  o n l y  o n e  e m p l o y e e  t o  operate t h e  
f i r s t  b u i l d i n g .  One o f  h i s  m o s t  i m p o r t a n t  f u n c -  
t i o n s  i s  t o  w a l k  t h r o u g h  t h e  s t r u c t u r e  t h r e e  t imes 
a  d a y  w i t h  a  g a s o l i n e - p o w e r e d  b l o w e r  s t r a p p e d  o n  
h i s  b a c k  t o  p o l l i n a t e  t h e  p l a n t s .  T o m a t o e s  are 
n o r m a l l y  p o l l i n a t e d  by w i n d ,  b u t  t h e r e  is none  i n  
t h e  b u i l d i n g s .  

One o f  t h e  b i g g e s t  p r o b l e m s ,  a c c o r d i n g  t o  E r k i n s ,  
was  a l a c k  o f  d a t a .  T h e r e  h a v e  b e e n  o t h e r  h o t -  
h o u s e s  u s i n g  n a t u r a l  h o t  w a t e r ,  b u t  n o  o n e  seemed 
t o  b e  a b l e  t o  p r o v i d e  much r e a l l y  e x p e r t  i n f o r -  
m a t i o n ,  s o  much had  t o  b e  l e a r n e d  by e x p e r i m e n -  
t a t i o n .  

E r k i n s  a n d  h i s  w i f e  h a v e  b e e n  i n  t h e  t r o u t  f a r m i n g  
b u s i n e s s  i n  I d a h o  f o r  23  y e a r s ,  b u t  i t  is  t h e i r  
f i r s t  v e n t u r e  i n  tomato g r o w i n g .  W h i t e  A r r o w  Ranch 
was o r i g i n a l l y  s e t t l e d  i n  t h e  1 8 0 0 1 s ,  b u t  had  b e e n  
d e s e r t e d  £or some t i m e  b e f o r e  b e i n g  p u r c h a s e d  by 
t h e  E r k i n s .  I t  was named f o r  a n  I n d i a n  t r i b e  t h a t  
h a d  camped a t  t h e  s i t e  and  w h i c h  was n o t e d  f o r  
mak ing  w h i t e  a r r o w h e a d s .  

A w e l l  i n  Gooding  C o u n t y  ( 4 s - 1 3 E - 2 8 a b b l )  is 47oC a t  t h e  
s u r f a c e ,  w i t h  t h e  Na-K-Ca a n d  c h a l c e d o n y  c h e m i c a l  q e o t h e r -  
mometers i n d i c a t i n g  t e m p e r a t u r e s  o f  98-105OC a t  d e p t h .  Uses 
similar t o  t h a t  o f  W h i t e  Arrow c o u l d  p r o b a b l y  b e  made w i t h  
t h i s  w a t e r .  A n o t h e r  w e l l  ( 5 s - 1 2 E - 3 a a a l )  is  57OC a t  t h e  well 
h e a d ;  t h e  Na-K-Ca a n d  c h a l c e d o n y  c h e m i c a l  g e o t h e r m o i n e t e r s  
p r e d i c t  maximum s u b s u r f a c e  t e m p e r a t u r e s  f r o m  70-83OC m i g h t  
b e  f o u n d  i n  t h i s  a r e a .  

L i t t l e  i n f o r m a t i o n  is  a v a i l a b l e  f rom t h e  o t h e r  wel l s  i n  
G o o d i n j  C o u n t y .  

JEROME COUNTY 

R o y a l  C a t f i s h  ~ n d u s t r i e s  h a s  u s e d  g e o t h e r m a l  w a t e r  t o  
raise c a t E i s h  i n  Je rome  C o u n t y  ( f i g u r e  4 6 ) .  The o p e r a t i o n  
is now c l o s e d .  T h e r m a l  w a t e r  a t  43oC is  d i s c h a r r j e d  f rom a 
t h e r m a l  well  (95-17E-29dbb l )  l o c a t e d  a l o n g  t h e  S n a k e  R i v e r  
n o r t h  of Twin F a l l s  t o  s u p p l y  water t o  t h e  f a c i l i t y  w h i c h  
h a d  30 f i s h  r e a r i n g  p o n d s .  S u b s u r f a c e  t e l n p e r a t u r e s  
p r e d i c t e d  by t h e  c h a l c e d o n y  and Na-K-Ca c h e m i c a l  
g e o t h e r m o m e t e r s  a r e  8 9  and  93OC r e s p e c t i v e l y .  N o  o t h e r  
t h e r m a l  water is  known i n  Jerome C o u n t y  and  t h e  p o t e n t i a l  
f o r  f u r t h e r  p r o s p e c t s  is  unknown. 





MINIDOKA COUNTY 

L i t t l e  i n f o r m a t i o n  o n  t h e  g e o t h e r m a l  p o t e n t i a l  o f  
E l in idoka  C o u n t y  is a v a i l a b l e .  The area is  u n d e r l a i n  by  t!le 
S n a k e  P l a i n  a q u i f e r ,  w h i c h  may mask t h e r m a l  o c c u r r e n c e s  
t h r o u g h o u t  t h e  e a s t e r n  S n a k e  R i v e r  P l a i n .  A s i n g l e  t h e r m a l  
w a l l  ( 9 s - 2 3 E - 2 8 c c a l )  ( f i g u r e  4 6 ) ,  d r i l l e d  f o r  t h e  c i t y  o f  
P a u l ,  e n c o u n t e r e d  P l i o c e n e  a n d  P l e i s t o c e n e  b a s a l t i c  l a v a  
f l o w s  t o  a t o t a l  d e p t h  o f  1 3 7  m ,  d i s c h a r g e s  22OC a t  7570 
l / m i n .  I t s  o c c u r r e n c e  s u g g e s t s  more and  p o s s i b l y  h o t t e r  
water m i g h t  b e  f o u n d  i n  t h e  a r e a .  No c h e m i c a l  a n a l y s i s  is 
a v a i l a b l e ,  t h e r e f o r e ,  s p e c u l a t i o n  a b o u t  p o s s i b l e  s u b s u r f a c e  
t w n p e r a t u r e s  c a n n o t  b e  made. rJses up  t o  a n d  i n c l u d i n g  
g r o u n d w a t e r  h e a t  pump space h e a t i n g  a n d  c o o l i n g  c o u l d  b e  
made o f  t h e  t h e r m a l  w a t e r  a t  e x i s t i n g  d i s c h a r g e  
t e m p e r a t u r e s .  A c h e m i c a l  a n a l y s i s  o f  t h e  wel l  w a t e r s  s h o u l d  
b e  made t o  a s c e r t a i n  t h e  p o s s i b i l i t i e s  o f  o b t a i n i n g  h o t t e r  
w a t e r  i n  t h e  area t h r o u g h  d e e p e r  d r i l l i n g .  

OWYIIEE COUNTY 

The Bruneau-Grand V i e w  t h e r m a l  anomaly  zone  ( f i g u r e  4 7 )  
i n  s o u t h w e s t  I d a h o  is  t h e  l a r g e s t  g e o t h e r m a l  area i n  t h e  
w e s t e r n  U n i t e d  S t a t e s ,  r i v a l e d  i n  s i z e  o n l y  by t h e  geo-  
p r e s s u r e d  z o n e s  i n  t h e  T e x a s - L o u i s i a n a  G u l f  C o a s t  r e g i o n .  
R e n n e r  a n d  o t h e r s  ( 1 9 7 5 ,  p. 3 9 )  e s t i m a t e  t h a t  1100  x 
1 0 1 8  j o u l e s  o f  h e a t  ( a b o v e  15OC t o  1 0  km o f  d e p t h )  a re  con-  
t a i n e d  i n  r o c k s  a n d  water b e n e a t h  a n  e s t i m a t e d  2250 sq. km 
o f  l a n d  a r e a .  T h e r m a l  water r a n y i n g  i n  t e m p e r a t u r e  fro111 20 
t o  84OC is  e x t r a c t e d  f r o x  more  t h a n  100  d o m e s t i c ,  s t o c k ,  a n d  
i r r i g a t i o n  wells f r o m  two d i f f e r e n t  t y p e s  o f  a q u i f e r s  - 
s e d i m e n t a r y  a n d  v o l c a n i c  r o c k .  Many o f  t h e  wells are  a r te -  
s i a n  a n d  r a n g e  f rom 150  t o  n e a r l y  1100 m d e e p .  They  are  
c o n c e n t r a t e d  m o s t l y  i n  f o u r  areas - B r u n e a u  R i v e r  V a l l e y ,  
L i t t l e  V a l l e y ,  Grand View,  a n d  O r e a n a  where  f a r m l a n d  is  
a v a i l a b l e  f o r  a g r i c u l t u r a l  u s e .  Young and  W h i t e h e a d ' s  
( 1 9 7 5 ,  p .  44-45) a s s e s s m e n t  o f  t h e  r e s o u r c e  i n  t h i s  a r e a  is 
s uinmari z e d .  

The r o c k s  i n  t h e  Rruneau-Grand View area r a n g e  i n  
a g e  frorn L a t e  C r e t a c e o u s  t o  H o l o c e n e .  Rocks o f  t h e  
C e n o z o i c  E r a  h a v e  b e e n  s u b d i v i d e d  i n  f o u r  g r o u p s :  
(1) a n  unnamed s e q u e n c e  o f  r h y o l i t i c  a n  r e l a t e d  
r o c k s ,  ( 2 )  t h e  I d a v a d a  V o l c a n i c s ,  ( 3 )  t h e  I d a h o  
G r o u p ,  a n d  ( 4 )  t h e  S n a k e  R i v e r  G r o u p .  F o r  
c o n v e n i e n c e ,  t h e s e  r o c k s  u n i t s  h a v e  b e e n  d i v i d e d  
i n t o  two major g r o u p s  a c c o r d i n g  t o  t h e i r  h y d r o l o g i c  
p r o p e r t i e s :  (1) t h e  v o l c a n i c - r o c k  a q u i f e r s  t h a t  
i n c l u d e  t h e  I d a v a d a  V o l c a n i c s ,  t h e  Ranbury  B a s a l t  
o f  t h e  I d a h o  G r o u p  a n d  u n d i f f e r e n t i a t e d  s i l i c i c  
v o l c a n i c  r o c k s ;  ( 2 )  t h e  sedimentary-rock a q u i f e r s ,  
w h i c h  i n c l u d e  c h i e f l y  s e d i m e n t a r y  u n i t s  o f  t h e  
I d a h o  a n d  S n a k e  R i v e r  G r o u p s .  
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FIGURE 4 7 .  I n d e x  map o f  Owyhee C o u n t y  s h o w i n g  l o c a t i o n s  o f  
t h e r m a l  water o c c u r r e n c e s  w i t h  s u r f a c e  t e m p e r a -  
t u r e s  o f  20°C or h i g h e r .  
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Recharge t o  t h e  v o l c a n i c - r o c k  a q u i f e r  ( e x c e p t  t h e  
Banbury B a s a l t )  is  t h o u g h t  t o  be c h i e f l y  from p r e -  
c i p i t a t i o n  i n  t h e  h i g h e r  a l t i t u d e s  t o  t h e  s o u t h  and 
s o u t h w e s t  of  t h e  s t u d y  a r e a  where t h e  rock  u n i t s  
a r e  exposed  a t  t h e  s u r f a c e .  Recharge t o  t h e  
sed imen ta ry - rock  a q u i f e r s  and t h e  Banbury B a s a l t  is 
b e l i e v e d  t o  be main ly  by t h e  upward movement o f  
w a t e r  f rom t h e  u n d e r l y i n g  v o l c a n i c - r o c k  a q u i f e r s .  

The Idavada  V o l c a n i c s  o r  u n d e r l y i n g  r o c k  u n i t s  a r e  
b e l i e v e d  t o  be t h e  r e s e r v o i r  r o c k s  f o r  t h e  t h e r m a l  
w a t e r  i n  t h e  Bruneau-Grand View a r e a .  

A sys t em o f  n o r t h w e s t - t r e n d i n g  f a u l t s  h a s  p r o b a b l y  
f r a c t u r e d  and d i s p l a c e d  r o c k s  r a n g i n g  i n  age  from 
P l i o c e n e  t o  P l e i s t o c e n e .  Most of t h e  f a u l t i n g  
p r o b a b l y  o c c u r r e d  i n  e a r l y  P l i o c e n e  t i m e ,  w i t h  
p r o g r e s s i v e l y  d i m i n i s h i n g  movements t h rough  
P l e i s t o c e n e  t i m e .  G r a v i t y  and a e r o m a g n e t i c  s u r v e y s  
s u p p o r t  t h e  t h e o r y  of  a  no r thwes tward - t r end ing  sub- 
s u r f a c e  s t r u c t u r e .  

An AMT ( a u d i o - m a g n e t o t e l l u r i c )  s u r v e y  o f  t h e  
Bruneau-Grand V i e w  a r e a  h a s  r e v e a l e d  a  l a r g e  con- 
d u c t i v e  anomaly i n  t h e  r e g i o n  between Oreana and 
Grand V i e w .  The low r e s i s t i v i t i e s  o b s e r v e d ,  
a p p r o a c h i n g  2  ohm-meters, imply a  ho t -wa te r  r e s e r -  
v o i r  i n  which t h e  r e s e r v o i r  r o c k s  have been 
a l t e r e d .  

Sampled t h e r m a l  w a t e r  i n  t h e  Bruneau-Grand V i e w  
a r e a  is g e n e r a l l y  of  a  sodium b i c a r b o n a t e  t y p e .  I n  
t h e  s t u d y  a r e a ,  t he rma l  w a t e r  f rom t h e  sed imen ta ry -  
r o c k  a q u i f e r s  g e n e r a l l y  c o n t a i n s  d i s s o l v e d  s o l i d s  
c o n c e n t r a t i o n s  g r e a t e r  t h a n  600 mg/l, is  n e a r l y  
n e u t r a l  i n  pH, and u s u a l l y  c o n t a i n s  l e s s  t h a n  2  
mg/l f l o u r i d e .  Water f rom t h e  v o l c a n i c - r o c k  
a q u i f e r s  g e n e r a l l y  c o n t a i n s  less t h a n  500 mg/l 
d i s s o l v e d  s o l i d s ,  has  pH v a l u e s  h i g h e r  t h a n  8 . 0 ,  
and h a s  f l o u r i d e  c o n c e n t r a t i o n s  i n  e x c e s s  of 8 
mg/l .  C h l o r i d e  c o n c e n t r a t i o n s  range  from 2.7 t o  79 
mg/l f o r  a l l  sampled w a t e r  w i t h  t h e  v a l u e s  from t h e  
v o l c a n i c - r o c k  a q u i f e r s  u s u a l l y  less t h a n  20 mg/l .  
S u l f a t e  c o n c e n t r a t i o n s  a r e  much h i g h e r  f o r  w a t e r  
f rom t h e  v o l c a n i c  r o c k  t h a n  f o r  t h e  w a t e r  from t h e  
o v e r l y i n g  sed imen ta ry - rock  a q u i f e r s .  The c h e m i s t r y  
o f  t h e  t h e r m a l  w a t e r  from t h e  v o l c a n i c - r o c k  
a q u i f e r s  is  ve ry  s i m i l a r  t o  t h a t  o f  t h e r m a l  w a t e r  
f l o w i n g  from t h e  g r a n i t i c  r o c k s  of  t h e  Idaho  
b a t h o l i t h .  

(No te :  Recent  d e e p  d r i l l i n g  i n  t h e  a r e a  h a s  r e v e a l e d  t h e  
e x i s t e n c e  o f  g r a n i t i c  r o c k  u n d e r l y i n g  t h e  s i l i c i c  v o l c a n i c  
r o c k  a q u i f e r s . )  



R a t i o s  o f  c o n c e n t r a t i o n  o f  s e l e c t e d  c h e m i c a l  con-  
s t i t u e n t s  are u s e d  t o  d i s t i n g u i s h  water f rom t h e  
v o l c a n i c - r o c k  a n d  s e d i m e n t a r y - r o c k  a q u i f e r s .  The 
c h l o r i d e - f l u o r i d e  r a t i o  is  p r o b a b l y  t h e  b e s t  i n d i -  
ca tor  w i t h  r a t i o s  g e n e r a l l y  less t h a n  0 . 6  f o r  water 
f r o m  t h e  v o l c a n i c - r o c k  a q u i f e r s .  C h l o r i d e - b o r o n  
r a t i o s  o f  t h e  h o t t e r  water a q u i f e r s  showed a marked 
d e c r e a s e  n e a r  B r u n e a u  a n d  Grand  View b e c a u s e  o f  
i n c r e a s e d  b o r o n  c o n c e n t r a t i o n s .  

M e a s u r e d  g r o u n d w a t e r  t e m p e r a t u r e s  a t  t h e  s u r f a c e  i n  
t h e  Bruneau-Grand V i e w  area r a n g e  f r o m  9 . 5  t o  83OC 
w i t h  t h e  h i g h e r  t e m p e r a t u r e s  ( 4 0  t o  83OC) f o u n d  i n  
t h e  w a t e r  f r o m  t h e  v o l c a n i c - r o c k  a q u i f e r s .  
T e m p e r a t u r e s  o f  t h e  w a t e r  f r o m  t h e  s e d i m e n t a r y - r o c k  
a q u i f e r s  s e l d o m  e x c e e d  35OC. The o b s e r v e d  g r o u n d -  
w a t e r  t e m p e r a t u r e s  i n  t h e  v o l c a n i c - r o c k  a q u i f e r s  
seem to  b e  r e l a t e d  t o  t h e  d e p t h  t o  t h e  a q u i f e r s .  

The  g a s  i n  s a m p l e s  c o l l e c t e d  f r o m  w a t e r  i n  t h e  
Bruneau-Grand View a r e a  c o n s i s t s  p r i m a r i l y  o f  
n i t r o g e n ,  o x y g e n ,  and  m e  t h a n e .  Me t h a n e  was f o u n d  
p r i m a r i l y  i n  s a m p l e s  f rom t h e  s e d i m e n t a r y  r o c k  
a q u i f e r s .  A n a l y s i s  o f  t h e  g a s  i n  water f r o m  t h e  
v o l c a n i c - r o c k  a q u i f e r s  i n d i c a t e s  t h a t  t h e  g a s  is 
e s s e n t i a l l y  t h a t  c o n t a i n e d  i n  meteroic water 
r e c h a r g i n g  t h e  s y s t e m .  

M i n e r a l  d e p o s i t i o n  a t  wel ls  a n d  s p r i n g s  i n  t h e  
Bruneau-Grand V i e w  a r e a  is n o t i c e a b l y  a b s e n t ,  
l a r g e l y  b e c a u s e  o f  t h e  l o w  d i s s o l v e d - s o l i d s  con-  
c e n t r a t i o n  i n  t h e  water. 

The s o u r c e  o f  h e a t  f o r  t h e  d e e p l y  c i r c u l a t i n g  t h e r -  
m a l  w a t e r s  i n  t h e  Bruneau-Grand V i e w  area is 
b e l i e v e d  t o  b e  a n  a b o v e  n o r m a l  g e o t h e r m a l  g r a d i e n t .  
T h i s  a b o v e  n o r m a l  g r a d i e n t  c o u l d  b e  r e l a t e d  t o  a 
t h i n n i n g  o f  t h e  e a r t h ' s  u p p e r  c r u s t  i n  t h i s  a r e a .  

The Bruneau-Grand V i e w  a r e a  r e p r e s e n t s  a  complex  geo-  
t h e r m a l  s y s t e m  c o n s i s t i n g  o f  s e v e r a l  a q u i f e r s  t h a t  may b e  
i n t e r c o n n e c t e d  b y  f a u l t i n g  and  b y  w e l l s  t h a t  h a v e  b e e n  
d r i l l e d  t h r o u g h  t h e  o v e r l y i n g  s e d i m e n t a r y  r o c k  a q u i f e r s  i n t o  
t h e  v o l c a n i c  r o c k  a q u i f e r s .  The  c o m p l e x i t y  a n d  i n t e r -  
m i n g l i n g  o f  w a t e r  f rom wells  d r i l l e d  i n t o  t h e  v a r i o u s  
a q u i f e r s  p r e c l u d e s  a c c u r a t e  s u b s u r f a c e  d e t e r m i n a t i o n s  f o r  
e v e r y  w e l l .  C o n s e q u e n t l y ,  o n l y  a q u i f e r  t e m p e r a t u r e s  a r e  
g i v e n  i n  b a s i c  d a t a  t a b l e  4  ( i n  b a s i c  d a t a  t a b l e  2 a l l  
a v a i l a b l e  a q u i E e r  t e m p e r a t u r e s  a re  g i v e n )  f o r  wel ls  c a s e d  a t  
l e a s t  two t h i r d s  o f  t h e i r  t o t a l  d e p t h  and  t o  t h o s e  w i t h  s u r -  
f a c e  t e m p e r a t u r e s  o f  40°C or  a b o v e .  T h e s e  e s t i m a t e d  a q u i f e r  
t e m p e r a t u r e s  s u g g e s t  t h a t  t h e  w a t e r s  i n  t h e  Bruneau-Grand 
View a r e a  h a v e  n e v e r  b e e n  v e r y  h o t  ( 1 0 0  t o  l l O ° C )  and  i n  



some cases may h a v e  come f r o m  d e p t h s  w h e r e  t e m p e r a t u r e s  are 
e v e n  c o o l e r  ( 7 0  t o  1 0 0 ° C ) .  Deep d r i l l i n g  i n  t h e  a r e a  h a s  
g i v e n  c o n f l i c t i n g  r e s u l t s ,  a l t h o u g h  t h e  most a c c u r a t e  seems 
t o  come f r o m  P h i l l i p s  P e t r o l e u m ' s  Lawrence  D .  No. 1 w e 1 1  
( 5 s - 1 E - 2 4 a d l )  w i t h  a  r e p o r t e d  b o t t o m  h o l e  t e m p e r a t u r e  o f  
108OC a t  a d e p t h  o f  2 , 6 7 2  m .  

Young a n d  W h i t e h e a d ' s  s t u d y  w a s  l i m i t e d  t o  a n  a r e a  s o u t h  
o f  t h e  S n a k e  R i v e r .  I t  i s  n o t  known w h e t h e r  t h e  a q u i f e r  
s y s t e m s  e x t e n d  n o r t h  o f  t h e  S n a k e  R i v e r .  Warner  ( 1 9 7 5 )  
p o s t u l a t e d  t h e  e x i s t e n c e  o f  a  l a r g e  n o r t h w e s t  s t r i k i n g  l e f t  
l a t e r a l  r i f t  s y s t e m  n e a r  t h e  p r e s e n t  c o u r s e  o f  t h e  S n a k e  
R i v e r ,  w i t h  c l o c k w i s e  o r  n o r t h w e s t w a r d  r o t a t i o n  o f  a b o u t  8 0  
km o f  t h e  n o r t h e r n  b l o c k  r e l a t i v e  t o  t h e  s o u t h e r n  b l o c k .  
R i f t i n g  p o s t d a t e s  f o r m a t i o n  o f  t h e  s e d i m e n t a r y  and  v o l c a n i c  
r o c k  a q u i f e r s  o f  t h e  Bruneau-Grand View area. I f  t h i s  
r i f t i n g  h y p o t h e s i s  is c o r r e c t ,  t h e  s e d i m e n t a r y  a n d  v o l c a n i c  
r o c k  a q u i f e r s  i n  t h e  Bruneau-Grand V i e w  a r e a  h a v e  b e e n  
r i f t e d  a l s o ,  and  t h e  o t h e r  " h a l f "  o f  t h i s  t h e r m a l  anomaly  
may h a v e  b e e n  s u b s e q u e n t l y  s h i f t e d  n o r t h w e s t w a r d  t o  now l i e  
somewhere  b e t w e e n  B o i s e  and Weiser. I n d e e d ,  much t h e r m a l  
w a t e r  h a s  b e e n  f o u n d  by well  d r i l l e r s  i n  Ada, Canyon,  
P a y e t t e  a n d  W a s h i n g t o n  c o u n t i e s .  

TWIN FALLS COUNTY 

Thermal  w a t e r  i n  Twin F a l l s  C o u n t y  ( f i g u r e  4 8 )  is  w i d e l y  
s c a t t e r e d  o c c u r r i n g  p r i n c i p a l l y  i n  t h e  n o r t h e a s t e r n  a n d  
e a s t e r n  p a r t  oE t h e  c o u n t y .  T h e r e  are  56 t h e r m a l  w a t e r  
o c c u r r e n c e s  w i t h  s u r f a c e  t e m p e r a t u r e s  o f  20°C or a b o v e .  

M i r a c l e  ( 8 s - 1 4 E - 3 1 a c b l S )  and  B a n b u r y  ( 8 s - 4 E - 3 3 c b a l S )  h o t  
s p r i n g s  a r e  resor ts  l o c a t e d  a l o n g  t h e  S n a k e  R i v e r  i n  n o r t h -  
w e s t e r n  Twin F a l l s  C o u n t y .  S e v e r a l  w e l l s  a r e  a l s o  l o c a t e d  
a l o n g  t h e  S n a k e  R i v e r  n o r t h  and  west o f  B u h l .  

A number o f  wel l s  h a v e  e n c o u n t e r e d  w a r m  w a t e r  i n  t h e  
B l u e  G u l c h  area n o r t h w e s t  o f  B a l a n c e d  Rock a n d  w e s t  o f  
Sa lmon  F a l l s  C r e e k .  A f a i r l y  l a r g e  warm w a t e r  a q u i f e r  may 
e x i s t  h e r e ,  j u d g i n g  f r o m  t h e  number a n d  s p a c i n g  o f  t h e r m a l  
w e l l s .  R g e n e r a l  a l i g n m e n t  o f  w e l l s  a n d  s p r i n g s  a l o n g  t h e  
e a s t e r n  m a r g i n  o f  t h e  t h e r m a l  a n o m a l y  may i n d i c a t e  f a u l t i n g  
or  o t h e r  g e o l o g i c  s t r u c t u r e  t h a t  may c o n t r o l  t h e r m a l  water 
h e r e .  A l a r g e  n o r t h w e s t - t r e n d i n g  l i n e a r  f e a t u r e  ( f i g u r e  
2 9 ) ,  w h i c h  s t r e t c h e s  f r o m  M o u n t a i n  Home t o  Salmon F a l l s  
C r e e k  ( 9 0  k m ) ,  may a l so  c o n t r o l  t h e r m a l  water h e r e  a n d  f e e d  
t h e  a q u i f e r  s y s t e m .  Wells g e n e r a l l y  a v e r a g e  1 9 0  m d e e p  and  
we l l  h e a d  t e m p e r a t u r e s  a v e r a g e  a b o u t  270C. 

A w e l l  0 .8 km eas t  o f  B u h l  may i n d i c a t e  some p o t e n t i a l  
f o r  low t e m p e r a t u r e  g e o t h e r m a l  u s e  i n  t h e  B u h l  a r e a .  N o  
o t h e r  i n f o r m a t i o n  is  a v a i l a b l e  o n  t h i s  w e l l  e x c e p t  t h a t  t h e  
wel l  h e a d  t e m p e r a t u r e  is  260'2. 



4 -i PARWETER RANGE 
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FIGURE 4 8 .  I n d e x  map o f  Twin F a l l s  C o u n t y  s h o w i n g  l o c a t i o n s  
o f  t h e r m a l  w a t e r  o c c u r r e n c e s  w i t h  s u r f a c e  t e m -  
p e r a t u r e s  of 20°C o r  h i g h e r .  



The c i t y  o f  F i l e r  owns a  w e l l  ( 1 0 s - 1 6 E - 8 c d a l )  h a v i n g  a 
wel l  h e a d  t e m p e r a t u r e  o f  270C. A n o t h e r  w e l l  t e m p e r a t u r e  o f  - 
290C e x i s t s  o n  t h e  o u t s k i r t s  o f  Twin F a l l s  ( 1 0 s - 1 7 E - 1 4 c c d l )  
a n d  i n d i c a t e s  a p o s s i b l e  t h e r m a l  s o u r c e  may e x i s t  i n  t h i s  
a r e a  a lso .  A wel l  (105-18E-26bba l )  b e t w e e n  Hansen a n d  
K i m b e r l y  is  a l so  200C a n d  a l a r g e  c o n c e n t r a t i o n  o f  wel ls  ( 1 0  
i n  Twin F a l l s  C o u n t y  a n d  20 i n  w e s t e r n  C a s s i a  C o u n t y )  e x i s t s  
e a s t  o f  C e d a r  H i l l  a n d  s o u t h w e s t  o f  Mur taugh  Lake  n e a r  
A r t e s i a n  City. T h e s e  wel ls  a r e  a l i g n e d  i n  a n e a r l y  east-  
west d i r e c t i o n  a n d  o c c u r  n e a r  t h e  f o o t  o f  t h e  S o u t h  H i l l s .  
T h l s  may i n d i c a t e  a  l a r g e  f a u l t  c o u l d  e x i s t  h e r e .  Most o f  
t h e  wells a r e  i n  t h e  27 t o  370C r a n g e  a n d  r a n g e  i n  d e p t h  
f r o m  1 5 0  t o  3 6 5  lneters. 

P e r h a p s  t h e  f i r s t  or  o n l y  g e o t h e r m a l l y  h e a t e d  dog  h o u s e  
i n  t h e  w o r l d  e x i s t s  a t  Magic Hot S p r i n g s  ( 1 6 s - 1 7 E - 3 0 a c a l S )  
i n  s o u t h e r n  Twin F a l l s  C o u n t y  n e a r  a s m a l l  p r i v a t e  resort 
close t o  t h e  Idaho-Nevada b o r d e r .  Here t h e r m a l  w a t e r  is  
u s e d  f o r  r e c r e a t i o n ,  b a l n e o l o g i c a l  p u r p o s e s  a n d  f o r  s p a c e  
h e a t i n g  a  number o f  c a b i n s .  

Nat-Soo-Paw Warm S p r i n g s  ( 1 2 s - 1 7 E - 3 l b a b l S )  is  l o c a t e d  
5  km e a s t  o f  H o l l i s t e r  a n d  f l o w s  a t  360C s u r f a c e  t e i n p e r a t u r e  
f r o m  Q u a t e r n a r y  a l l u v i u m  n e a r  T e r t i a r y  s i l i c i c  v o l c a n i c  
r o c k s  d l o n g  a p o s s i b l e  c o n c e a l e d  f a u l t .  Nat-Soo-Paw h a s  
b e e n  a  resor t  Tor many y e a r s .  S e v e r a l  o t h e r  t h e r m a l  s p r i n g s  
e x i s t e d  i n  t h e  H o l l i s t e r  area b u t  a r e  now d r y  d u e  t o  wel l  
d r i l l i n c g .  S e v e r a l  we l l s  i n  t h e  a r e a  d i s c h a r g e  t h e r m a l  w a t e r  
o f  low t e m p e r a t u r e  ( f r o l n  20 t o  38OC). 

D o n a l d s o n  a n d  A p p l e g a t e  ( 1 9 7 9 )  r e p o r t e d  t h a t :  

The  Twin F a l l s  a r e a  l i e s  o n  t h e  b o u n d a r y  o f  t h e  
s u b d i v i s i o n  o f  t h e  S n a k e  R i v e r  P l a i n  i n t o  i t s  
e a s t e r n  a n d  w e s t e r n  c o m p o n e n t s .  T h i s  may b e  
s i g n i f i c a n t  E t h e  d i v i s i o n  r e f l e c t s  a  c r u s t a l  
b r e a k  a s  h a s  b e e n  s u g g e s t e d  by Malde ( 1 9 5 9 )  b a s e d  
o n  g r a v i t y  a n d  e a r t h q u a k e  e p i c e n t e r s .  

I n  t h i s  a r e a  g r a v i t y  d o e s  n o t  s u g g e s t  a n y  s h a r p  
s t r u c t u r a l  E e a t u r e s .  The r e g i o n a l  g r a d i e n t  t o w a r d  
t h e  a x i s  o f  t h e  p l a i n  is d o m i n a n t  w i t h  t h e  e x c e p -  
t i o n  o f  a  b r o a d  5-10 mga l  low c e n t e r e d  a b o u t  23  km 
d u e  e a s t  o f  .Jerome ( f i g u r e  4 9 ) .  A c o r r e s p o n d i n ' g  
l o c a l  m a g n e t i c  l o w  ( f i g u r e  5 0 )  e n h a n c e s  t h e  p o s s i -  
b i l i t y  t h a t  a  s t r u c t u r a l  d e p r e s s i o n  e x i s t s .  T h e r e  
r e  n o  a c t i v e  f a u l t s  documented  by W i t k i n d  ( 1 9 7 5 )  
i n  t h i s  s u b a r e a  b u t  Day ( 1 9 7 4 )  h a s  mapped l i n e a -  
m e n t s  f r o m  EliTS i m a g e r y  w h i c h  a p p r o x i i n a t e  t h e  t r e n d  
o f  t h e  w e s t e r n  p l a i n  i n  d i r e c t i o n  ( E i g u r e  1 0 ) .  

A se r ies  o f  warrn we l l s  i n  t h e  s o u t h e r n  p o r t i o n  o f  
t h i s  a r e a  ina tch  q u i t e  c l o s e l y  t h e  t r e n d s  o f  3  
a c t i v e  f a u l t s  r e p o r t e d  by W i t k i n d  ( 1 9 7 5 ) .  





FIGURE 50.  A e r o m a y n e t i c  map s h o w i n g  l o w  w e s t  of Jerome 
( u p p e r  r i g h t )  (U.S.  G e o l o g i c a l  S u r v e y ,  1 9 7 1 ) .  
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NORTHERN FKEMONT COUNTY 

E x t e n s i v e  g e o t h e r m a l  l e a s i n g  a c t i v i t y  is  o n g o i n g  i n  t h e  
I s l a n d  P a r k  b a s i n  i n  e a s t - c e n t r a l  F r e m o n t  C o u n t y  n e a r  
Y e l l o w s t o n e  P a r k  ( f i g u r e  5 1 ) .  S t e a r n s  and  o t h e r s ,  ( 1 9 3 9 ,  
p .  28-29) r e c o g n i z e d  t h i s  b a s i n  as  a c a l d e r a .  H a m i l t o n  
( 1 9 6 5 ,  p .  C 1 )  d e s c r i b e d  t h e  " I s l a n d  P a r k  c a l d e r a "  as  " a n  
e l l i p t i c a l  c o l l a p s e  s t r u c t u r e  29 by 37 km i n  d i a m e t e r  t h a t  
was  d r o p p e d  f r o m  t h e  c e n t e r  o f  a s h i e l d  v o l c a n o  composed o f  
r h y o l i t e  a s h  f l o w s . "  H a m i l t o n  f u r t h e r  d e s c r i b e d  t h e  c a l d e r a  
as :  

. . . p a r t  o f  t h e  S n a k e  R i v e r - Y e l l o w s t o n e  p r o v i n c e  o f  
i n t e n s e  P l i o c e n e  a n d  Q u a t e r n a r y  v o l c a n i s m  o f  o l i -  
v i n e  b a s a l t  and  r h y o l i t e .  I n  t h i s  p r o v i n c e ,  as  i n  
o t h e r  b i m o d a l  v o l c a n i c  p r o v i n c e s ,  r h y o l i t e  and  
b a s a l t  e r u p t e d  f r o m  v e n t s  i n t e r s p e r s e d  i n  b o t h  time 
a n d  space, and  s i m u l t a n e o u s  e r u p t i o n s  o f  b o t h  
l i q u i d s  f r o m  t h e  same or  n e a r b y  v e n t s  a r e  known t o  
h a v e  o c c u r r e d .  I n  t h e  I s l a n d  P a r k  c a l d e r a  t h e  
e r u p t i v e  s e q u e n c e  and  g e o m e t r y  s u g g e s t  t h a t  t h e  
l a r g e  magma chamber  c o n t a i n s  l i q u i d  r h y o l i t e  
o v e r l y i n g  l i q u i d  o l i v i n e  b a s a l t .  

Hoover  a n d  Long ( 1 9 7 5 ,  p .  1 , 0 6 2 )  s t a t e d :  

C u r r e n t  g e o l o g i c  e v i d e n c e  s u g g e s t s  t h a t  a 
Y e l l o w s t o n e - t y p e  s y s t e m  d o e s  n o t  e x i s t  a t  I s l a n d  
P a r k  b e c a u s e  t h e  .last m a j o r  r h y o l i t e  body was 
e m p l a c e d  a b o u t  o n e  m i l l i o n  y e a r s  a g o  and  s u b s e q u e n t  
e r u p t i o n s  were o f  b a s a l t i c  c o m p o s i t i o n  coining f r o m  
t h e  m a n t l e  a l o n g  f r a c t u r e s  i n  t h e  o l d e r  c a l d e r a  
( R . L .  C h r i s t i a n s e n ,  o r a l  commun., 1 9 7 5 ) .  The 
g e n e r a l  a b s e n c e  o f  h o t  s p r i n g s  a l so  s u g g e s t s  a n  o l d  
s y s t e m .  AMT and  t e l l u r i c  s u r v e y s  were made i n  
A u g u s t  1 9 7 4  t o  s t u d y  t h e  p o s s i b l e  e x i s t e n c e  o f  con- 
c e a l e d  h y d r o t h e r m a l  a c t i v i t y .  

T h e  g e n e r a l i z e d  g e o l o g y  o f  r o c k  t y p e s  i n  t h e  
c a l d e r a  is shown i n  f i g u r e  5 2  w i t h  t h e  7 .6  Hz 
n o r t h - s o u t h  AMT d a t a .  The c a l d e r a  s t a n d s  o u t  as  a n  
a r e a  o f  h i g h  r e s i s t i v i t y ,  g e n e r a l l y  a b o v e  1 0 0  ohm-m 
s u r r o u n d e d  by a  r e g  i o n  o f  i n t e r m e d i a t e  v a l u e s .  
W i t h i n  t h e  c a l d e r a  l o c a l  h i g h s  a r o u n d  1 0 0 0  ohm-m 
a r e  a s s o c i a t e d  w i t h  s m a l l  r h y o l i t e  domes o n  t h e  
s u r f a c e ,  and  m o s t  h i d d e n  by l a t e r  b a s a l t  f l o w s .  
The AMT d a t a  shows  t h e  p o s s i b i l i t y  o f  a n o t h e r  
r h y o l i t e  body o n  t h e  w e s t e r n  rim o f  t h e  c a l d e r a  
w h i c h  h a s  b e e n  c o v e r e d  by t u f f  and  r h y o l i t e  f l o w s  
a n d  may r e p r e s e n t  a  s o u r c e  f o r  some o f  t h e s e  
mater ia ls .  

An e a s t - w e s t  cross s e c t i o n  is shown i n  f i g u r e  53 .  
I n c l u d e d  i n  t h e  f i g u r e  is a s k i n - d e p t h  
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FIGURE 5 1 .  I n d e x  map o f  F r e m o n t  C o u n t y  s h o w m g  t h e  loca- 
t l o n s  o f  t h e r m a l  w a t e r  o c c u r r e n c e s  w l t h  s u r f a c e  
t e m p e r a t u r e s  o f  20°C or h l g h e r .  



FIGURE 5 2 .  Map of rock types and 26 Hz apparent-ieilstivlty FIGLRE 54. Tellui icanomalymapat20toiO~secperod, island 
( t t ~ l l ~ ~ r i c  line north-souihl, Irland Park, Idaho. Contours in Park, Idaho. Contour interval 2 K  = 1 0  \'j 

o h m m ~ e r s  and lo:aiilhmic basis. 
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p s e u d o s e c t i o n  o b t a i n e d  b y  c o n t o u r i n g  t h e  a p p a r e n t  
r e s i s t i v i t i e s  a t  t h e i r  c o r r e s p o n d i n g  s k i n  d e p t h s  o n  
t h e  s e c t i o n ,  a n d  a s e c o n d  s e c t i o n  o b t a i n e d  by one-  
d i m e n s i o n a l  i n v e r s i o n  o f  t h e  same s o u n d i n g  c u r v e s .  
The c o r r e s p o n d i n g  g r a v i t y  a n d  m a g n e t i c  d a t a  show a n  
e d g e  o f  t h e  body n e a r  s t a t i o n  11. The g r a v i t y  d a t a  
show a h i g h  a s s o c i a t e d  w i t h  t h e  c a l d e r a  p a r t l y  
masked by t h e  f l a n k s  o f  t h e  e x t r e m e  low a s s o c i a t e d  
w i t h  t h e  Y e l l o w s t o n e  r e g i o n .  

The t e l l u r i c  s u r v e y  d a t a  appears i n  f i g u r e  54 w h i c h  
s h o w s  a  h i g h  d e g r e e  o f  c o r r e l a t i o n  w i t h  t h e  AMT 
d a t a .  T e l l u r i c  d a t a  was o b t a i n e d  i n  t h e  20 t o  30 
s e c o n d  p e r i o d  r a n g e ,  w h i c h  would  g i v e  a s k i n  d e p t h  
a r o u n d  2 5  km i n  1 0 0 0  ohm-m mater ia l .  The h i g h -  
r e s i s t i v i t y  material i n  t h e  s o u t h e a s t  p a r t  o f  t h e  
c a l d e r a  is  p r e s e n t  a t  d e p t h  a s  i n d i c a t e d  o n  t h e  
t e l l u r i c  map, a n d  e v e n  t h e  smallest  h i g h  o n  t h e  
w e s t e r n  e d g e  c a n  b e  s e e n  as  w e l l .  The t e l l u r i c  
d a t a  a l s o  c l e a r l y  shows  t h e  c a l d e r a  a s  a r e g i o n  o f  
h i g h  r e s i s t i v i t y .  T h i s  i m p l i e s  t h a t  t h e  c a l d e r a  
h a s  c o o l e d ,  t h a t  t h e r e  is  l i t t l e  r o c k  a l t e r a t i o n ,  
a n d  t h a t  t h e  a rea  is n o t  now a  v e r y  p r o m i s i n g  
e x p l o r a t i o n  t a r g e t .  The h i g h  r e s i s t i v i t i e s  i n  
I s l a n d  P a r k  b a s i n  c l e a r l y  s u p p o r t  C h r i s t i a n s e n ' s  
i n f e r e n c e s .  

BUTTE COUNTY 

F o u r  warm wells are known i n  B u t t e  C o u n t y  ( f i g u r e  5 5 )  
a n d  are  l o c a t e d  n e a r  t h e  n o r t h e r n  m a r g i n  o f  t h e  S n a k e  R i v e r  
P l a i n .  T h r e e  are  i n  B u t t e  C i t y ,  5  km s o u t h  o f  Arco, a n d  
a n o t h e r  i s  b e t w e e n  A r c o  a n d  t h e  Craters o f  t h e  Moon ~ a t i o n a l  
Monument. 

One B u t t e  C i t y  well (3N-27E-9abbl)  (35OC) was o r i g i n a l l y  
d r i l l e d  t o  a d e p t h  o f  259 m i n  s e a r c h  o f  c o l d  w a t e r .  T h e r e  
was a n  i n c r e a s e  i n  t h e  t e m p e r a t u r e  as  t h e  d r i l l i n g  w e n t  
d e e p e r  s o  t h e  wel l  was b a c k f i l l e d  t o  1 4 5  m.  S u b s u r f a c e  tem- 
p e r a t u r e s  may b e  as  h i g h  a s  76OC a t  t h i s  l o c a t i o n .  A n o t h e r  
B u t t e  C i t y  w e l l  (3N-27E-9abb2) is 33OC and  was d r i l l e d  t o  a 
d e p t h  o f  1 5 2 . 5  m .  The c h a l c e d o n y  and  Na-K-Ca c h e m i c a l  
g e o t h e r m o m e t e r s  i n d i c a t e  t e m p e r a t u r e s  b e t w e e n  5 2  a n d  540C 
m i g h t  b e  e n c o u n t e r e d  by d e e p e n i n g  t h e  w e l l .  

The  o l d e s t  warm water wel l  i n  t h i s  a r e a  (3N-27E-9aab l )  
was d r i l l e d  i n  1 9 1 9  t o  a d e p t h  o f  1 8 3  m a n d  p r o d u c e d  water 
i n  t h e  400C t e m p e r a t u r e  r a n g e .  A n o t h e r  wel l  (3N-25E-32cdcl )  
i s  1 1 0  m d e e p  a n d  h a s  a  s u r f a c e  t e m p e r a t u r e  o f  4 3 . 5 0 ~ .  

B u t t e  C i t y - A r c o  m i g h t  b e  a n  a r e a  w h e r e  u s e  o f  t h e r m a l  
w a t e r  f o r  s p a c e  h e a t i n g  c o u l d  p r o v e  f e a s i b l e .  A s  o t h e r  
we l l s  i n  t h e  a r e a  h a v e  n o t  e n c o u n t e r e d  t h e r m a l  w a t e r ,  i t  
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a p p e a r s  t h e s e  t h e r m a l  o c c u r r e n c e s  are  s t r u c t u r a l l y  
c o n t r o l l e d  (maybe d r i l l e d  i n t o  f a u l t s  a l o n g  w h i c h  t h e  t h e r -  - 
ma1 water is r i s i n g ) .  Any s t u d i e s  s h o u l d  b e  d e s i g n e d  to  
d e l i n e a t e  t h e  f a u l t s  and  d e t e r m i n e  t h e  e x t e n t  o f  t h e  
r e s o u r c e  a l o n g  them.  T h i s  c o u l d  b e  a c c o m p l i s h e d  by g e o p h y s -  
i c a l  t e c h n i q u e s ,  c o u p l e d  w i t h  d e t a i l e d  g e o l o g i c  m a p p i n g ,  o f  
t h e  area a r o u n d  B u t t e  C i t y  a n d  Arco .  H y d r o l o g i c  and 
g e o c h e m i c a l  s t u d i e s  s h o u l d  b e  p u r s u e d  i n  o r d e r  t o  d e t e r m i n e  
d e v e l o p m e n t a l  e f f e c t s  o n  a l r e a d y  e x i s t i n g  g r o u n d w a t e r  
s u p p l i e s .  

WESTERN CASSIA COUNTY 

S e v e r a l  warm i r r i g a t i o n  wel l s  a re  l o c a t e d  b e t w e e n  O a k l e y  
a n d  A u r l e y  west o f  t h e  A l b i o n  Range i n  w e s t e r n  C a s s i a  C o u n t y  
( f i g u r e  5 6 ) .  Measured  s u r f a c e  t e m p e r a t u r e s  r a n g e  f r o m  2 1  t o  
39OC and  known wel l  d e p t h s  r a n g e  f r o m  76  t o  585  m .  

T h e  l a r g e s t  c o n c e n t r a t i o n  o f  w e l l s  i n  w e s t e r n  C a s s i a  
C o u n t y  occurs n e a r  A r t e s i a n  C i t y .  D r i l l i n g  o f  i r r i g a t i o n  
we l l s  i n  t h i s  a r e a  i n d i c a t e s  t h e  e x i s t e n c e  o f  a  f a i r l y  l a r g e  
t h e r m a l  z o n e ,  p o s s i b l y  f a u l t  f e d  a t  t h e  b a s e  o f  t h e  S o u t h  
Hills. T e m p e r a t u r e s  a r e  f a i r l y  l o w ,  r a n g i n g  f r o m  24 t o  
38OC. T h i s  a r e a  m i g h t  p r o v e  s u i t a b l e  f o r  some t y p e  o f  l a r g e  
s c a l e  l o w  t e m p e r a t u r e  g e o t h e r m a l  d e v e l o p m e n t ,  p o s s i b l y  
r e l a t e d  t o  a g r i c u l t u r a l  u s e  i n  t h e  area. 

O a k l e y  W a r m  S p r i n g s  ( 1 4 s - 2 2 E - 2 7 d c b l S ) ,  5 km s o u t h  o f  
O a k l e y ,  is  u s e d  as  a s m a l l  n a t a t o r i u m .  Warm w a t e r s  i s s u e  
f r o m  a f a u l t  i n  P a l e o z o i c  q u a r t z i t e  a t  48°C and  4 0  l / m i n  
f r o m  t w o  s p r i n g s  a n d  a w e l l .  S u b s u r f a c e  t e i n p e r a t u r e s  pre- 
d i c t e d  by c h a l c e d o n y  and  Na-I<-Ca c h e m i c a l  g e o t h e r m o m e t e r s  
a r e  8 9  a n d  92OC, r e s p e c t i v e l y .  

D o n a l d s o n  a n d  A p p l e g a t e  ( 1 9 7 9 )  r e p o r t e d :  

A g r a v i t y  map cornp i l ed  by t h e  USGS (Mabey,  P e t e r s o n  
a n d  W i l s o n ,  1 9 7 4 )  r e v e a l s  a n  anomaly  i n  t h e  v i c i n -  
i t y  o f  O a k l e y ,  I d a h o .  The anomaly  i s  a r e l a t i v e l y  
small a ~ n p l i t u d e  l o w  w h i c h  t r e n d s  b a s i c a l l y  
n o r t i l - s o u t h ,  b r o a d e n s  n e a r  t h e  U t a h - I d a h o  B o r d e r  
a i ~ d  n a r r o w s  a n d  s h i f t s  e a s t w a r d  n o r t h  o f  T r a p p e r  
C r e e k  ( f  i q u r e  4 9 )  . A s o u t h e a s t  t r e n d i n g  g r a v i t y  
p r o f i l e  was t a k e n  froin !nap v a l u e s  ( f i g u r e  5 7 ) .  
C o m p u t a t i o n s  b a s e d  o n  a  2 1  mga l  a n o n ~ a l y  and  a den-  
s i t y  c o n t r a s t  o f  0 .4  g / c c  ( g r a m  p e r  c u b i c  
c e n t i m e t e r )  r e s u l t s  i n  a  b a s i n  d e p t h  estilnate o f  
a b o u t  1 2 5 0  m n e a r  O a k l e y .  The p r o f i l e  i n d i c a t e s  a 
r e g i o n a l  g r a d i e n t  w i t h  g r a v i t y  i n c r e a s i n g  t o w a r d  
t h e  S n a k e  R i v e r  P l a i n  and  d e c r e a s i n g  t o w a r d  a  
n e i g h b o r i n g  g r a v i t y  low s o u t h e a s t  o f  Almo, I d a h o .  

The O a k l e y  a n o m a l y  is n o t  s t r o n g l y  d e f i n i t i v e  o f  
s t r u c t u r e  a n d  W i t k i n d  ( 1 9 7 5 )  d o e s  n o t  d o c u m e n t  
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FIGURE 57. Gravity profile near Oakley (from Donaldson and 
Applegate, 1979). 



known o r  s u s p e c t e d  a c t i v e  f a u l t s  w h i c h  would  
c o n t r o l  t h e  n o s e  o f  t h e  anomaly  t o  t h e  n o r t h e a s t .  
He d o e s  i d e n t i f y  a f a u l t  s u s p e c t e d  o f  b e i n g  a c t i v e  
s i n c e  mid-Miocene w h i c h  l i e s  a b o u t  11 km west o f  
O a k l e y ,  t r e n d s  n o r t h w e s t  and  a p p e a r s  t o  c o n t r o l  a 
r a t h e r  l i n e a r  t o p o g r a p h i c  b r e a k .  The p o s i t i o n  o f  
t h i s  f a u l t  d o e s  cor re la te  v e r y  w e l l  w i t h  a  c o h e r e n t  
d i s t o r t i o n  o f  g r a v i t y  c o n t o u r s  as e x p e c t e d  f o r  
movement downward t o w a r d  t h e  b a s i n .  

W h i l e  f a u l t s  are n o t  documented  t o  d e f i n e  t h e  g r a v -  
i t y  s u g g e s t e d  s t r u c t u r e ,  Day ( 1 9 7 4 )  h a s  mapped 
l i n e a m e n t s  f r o m  ERTS i m a g e r y  w h i c h  c o r r e s p o n d  v e r y  
w e l l  t o  t h e  l o c a t i o n ,  s h a p e  and  t r e n d  o f  t h e  g r a v -  
i t y  anomaly  ( f i g u r e  9 ) .  

T h e  b a s i n  d e p t h  e s t i m a t e  o f  a b o u t  1 2 5 0  m n e a r  
O a k l e y  is  a v e r y  c o n s e r v a t i v e  e s t i m a t e  b a s e d  o n  
c a l c u l a t i o n s  u s i n g  a Bouger  a p p r o x i m a t i o n .  T h i s  
a p p r o x i m a t i o n  is  g e n e r a l l y  q u i t e  a c c u r a t e  w h e r e  
b a s i n  w i d t h  is  s e v e r a l  times t h e  b a s i n  d e p t h  and  
r e s u l t s  i n  i n c r e a s i n g l y  c o n s e r v a t i v e  estimates as  
t h e  w i d t h  t o  d e p t h  r a t i o  d e c r e a s e s .  

Assuming a 1 2 5 0  m d e e p  b a s i n  s t r u c t u r e  w i t h  a b a s e -  
m e n t  r o c k  t h e r m a l  c o n d u c t i v i t y  o f  6 .0  m ~ a l / c m / ~ C ,  a  
b a s i n  f i l l  t h e r m a l  c o n d u c t i v i t y  o f  3 .0  mcal/ cm/OC,  
a n d  a h e a t  f l o w  o f  3.0 H F U  (see B r o t t ,  e t  a l . ,  
1 9 7 6 ) ,  o n e  c a n  c a l c u l a t e  a  p r e d i c t e d  t e m p e r a t u r e  o f  
a b o u t  90°C a t  maximum d e p t h  ( D i m e n t ,  e t  a l . ,  1 9 7 5 ) .  
T h i s  maximum t e m p e r a t u r e  e s t i m a t e  is c o n s e r v a t i v e  
i n  t h e  same s e n s e  t h a t  t h e  d e p t h  estimate is  
c o n s i d e r e d  c o n s e r v a t i v e .  



SUMMARY - SNAKE RIVER PLAIN REGION 

T a b l e  5 shows  c i t i e s ,  t o w n s ,  a n d  r e c r e a t i o n a l  home a r e a s  
i n  c e n t r a l  I d a h o  t h a t  are n e a r  known t h e r m a l  water. T h e s e  
t o w n s  p r o b a b l y  c o u l d  make u s e  o f  t h e r m a l  w a t e r  f o r  s p a c e  
h e a t i n g  o f  s c h o o l s  a n d  p u b l i c  b u i l d i n g s  i f  s u f f i c i e n t  f l o w  
r a t e s  and  t e m p e r a t u r e s  c o u l d  b e  o b t a i n e d  by d r i l l i n g .  The 
s u b s e q u e n t  r e u s e  o f  t h e  warm w a t e r  e f f l u e n t  t h r o u g h  w a t e r -  
s o u r c e  h e a t  pumps would  g i v e  a g r e a t e r  a n d  more e c o n o m i c  u s e  
o f  a l i m i t e d  h e a t  source. The h o t  s p r i n g s  n e a r  
t r a n s p o r t a t i o n  l i n e s  m i g h t  b e  u s e d  t o  e s t a b l i s h  s m a l l  
i n d u s t r i e s  s u i t a b l e  t o  t h e r m a l  water f o u n d  i n  t h e  area. I n  
c e r t a i n  p l a c e s  ( see  b a s i c  d a t a  t a b l e  1) f l u o r i d e  
c o n c e n t r a t i o n s  i n  t h e  t h e r m a l  w a t e r  t h a t  e x c e e d  E P A t s  
d r i n k i n g  water s t a n d a r d  ( t o  2 . 4  mg/l  d e p e n d i n g  o n  
t e m p e r a t u r e )  m i g h t  l e a d  t o  d i s p o s a l  p r o b l e m s .  The a r e a s  
n e a r  t h e s e  t o w n s  would  p r o b a b l y  b e  e v a l u a t e d  w i t h o u t  l a r g e  
c a p i t a l  o u t l a y s  f o r  e x p l o r a t i o n  a s  t h e  t a r g e t  a r e a s  are 
l i m i t e d  i n  s i z e .  I n  t h i s  a r e a ,  t h o s e  w i t h  t h e  p o t e n t i a l  f o r  
t h e  h i g h e s t  r e t u r n  i n  c o n v e n t i o n a l  e n e r g y  s a v i n g s  s h o u l d  b e  
e v a l u a t e d  f i r s t .  T h e s e  would i n c l u d e  areas o f  l a r g e s t  
p o p u l a t i o n  o r  o f  g r e a t e s t  i n d u s t r i a l  p o t e n t i a l .  I n i t i a l  
e v a l u a t i o n s  o f  t h e  g e o t h e r m a l  r e s o u r c e  i n  t h e  Boise F r o n t  
area h a s  a l r e a d y  b e e n  c o n d u c t e d .  S e v e r a l  s u c c e s s f u l  
e x p l o r a t i o n  h o l e s  h a v e  b e e n  d r i l l e d .  O t h e r  a r e a s  n e e d i n g  
i n i t i a l  a s s e s s m e n t  work are Nampa-Caldwel l ,  Twin F a l l s ,  
M o u n t a i n  H o m e ,  and  M o u n t a i n  Home A i r  Base. Weiser h a s  
r e c e i v e d  a n  i n i t i a l  a s s e s s m e n t ,  b u t  n o  d r i l l  s i tes  h a v e  b e e n  
s e l e c t e d .  More work is  n e e d e d  t h e r e  a n d  n e a r  P a y e t t e  t o  
se lec t  p o s s i b l e  d r i l l  s i t e s .  

E x p l o r a t i o n  p r o g r a m s  i n c l u d i n g  d e t a i l e d  g e o p h y s i c a l  
s t u d i e s ,  s u c h  as  g r a v i t y ,  m a g n e t i c ,  r e s i s t i v i t y ,  a n d  r e f l e c -  
t i v e  seismic s u r v e y s ,  as  we11 as  h y d r o l o g i c  s t u d i e s  
i n c l u d i n g  i s o t o p e  a n d  a d d i t i o n a l  g e o c h e m i c a l  work s h o u l d  b e  
p u r s u e d  i n  areas n e a r  known t h e r m a l  w a t e r  t o  d e t e r m i n e  
s t r u c t u r e  and  s e l ec t  d r i l l  s i t e s .  T h e s e  s u r v e y s  p r o b a b l y  
s h o u l d  b e  c o n d u c t e d  b y  f e d e r a l  o r  s t a t e  p e o p l e  o r  b y  p r i v a t e  
e n t i t i e s  w i t h  f e d e r a l  or  s t a t e  a s s i s t a n c e  a s  t h e s e  s t u d i e s  
are e x p e n s i v e  a n d  s m a l l  p r i v a t e  c o m p a n i e s  h a v e  l i t t l e  c a p i -  
t a l  t o  i n v e s t  i n  s u c h  p r o g r a m s .  L a r g e  c o r p o r a t i o n s  w i t h  
e x p l o r a t i o n  money p r e s e n t l y  a r e  n o t  i n t e r e s t e d  i n  w h a t  t h e y  
f e e l  a re  m i n o r  e n e r g y  u s e r s  and  w i l l  n o t  i n v e s t  money t o  
s u p p l y  e n e r g y  t o  o n e  or  e v e n  s e v e r a l  u s e r s .  However,  com- 
b i n e d  u s e r s  s w i t c h i n g  t o  a  g e o t h e r m a l  s o u r c e  i n  s e v e r a l  o f  
t h e s e  a r e a s  c o u l d  s i g n i f i c a n t l y  a f f e c t  t h e  p r e s e n t  e n e r g y  
c o n s u m p t i o n  p a t t e r n  i n  I d a h o  and h e l p  I d a h o  t o w a r d  becoming 
more e n e r g y  s e l f - s u f f i c i e n t .  



TABLE 5 
CiTiES AND TOWNS IN THE SNAKE RIVER PLAIN REGION WITHIN 5 KM ( 3  Mi )  OF A 20°C OR HIGHER THERMAL SPRiNG OR WELL (1978) 

Spr ing  *Best 
o r  Estimated 

Wel i Subsurface 
Surface Temperature OC To t  a l Present 

Tempera- Min. Max. D isso lved Water Surface 
Town County Locat ion t u r e  'C Na-K-Ca Chalcedony Sol i ds  Use Populat ion Owner Remarks 

Boise Ada 3N-2E-12cddl 7 I 80 96 28 6 Space Heat ing  92,901 P r i v a t e  One of several 
w e l l s  i n  Boise 
area. O e ~ t h  range 

Buhi Twin F a l l s  9S-14E-36d -- 
Caldwel l Canyon 4N-3W-28aabl 28 

122-430 m. 
P r i v a t e  No chemical anai- 

yses avai iable. 
C i t y  of  Flowing well. 
Caldwel I -- 

l r r i g a t i o n  
Recreat ion 

Cambridge Washington 14N-3W-19cbdlS 26 
Emmett Gem 6N-2W-14accl 20 

Unused 
Domestic P r i v a t e  Plans are f o r  

space heat ing a 
shop. No chemical 
analyses avai i- 
able. 

Pr i "ate -- 
P r i  ~ a t e  -- 

I 
w F i l e r  Twin F a i l s  -- -- 
ii Gianns Eimore 5S-10E-32bdbl 38 

-- 
Natator ium 

Fer ry  
I Hanson Twin F a i l s  10s-i8E-26bbal 20 I r r i g a t i o n  

Natatorium 
-- -- 

C i t y  of Well located ha l f -  
Hol i i s t e r  way tetween Hanson 

and Kimberly. 

Hol l i s t e r  Twin Fal  I s  12S-i7~-31bab15 36 

Homedale Owyhee -- -- 
Kimberly Twin F a i l s  10s-18E-26bbal -- 

- - 
i r r i g a t i o n  

P r i v a t e  -- 
P r i v a t e  Well located h a l f -  

way between Hanson 
and Kimberly. 

P r  i "ate -- 
P r i v a t e  96 meters deep 

3,595 ipm. 

King Hi  i l Elmore 5S-1 IE-7acd 32 
Kuna Ada ZN- i W-35caal 25 

Domes t i c 
l r r i g a t i o n  

Mei ba Canyon -- -- 
Midvaie Washington 13N-3W-8cccl 23 

-- 
Pub l i c  supply 

Pr i "ate -- -- Munic ipal  
wei I. 

C i t y  of C i t y  we1 i 305 rn 
Mountain deep. 
Home 
P r i v a t e  Wei l 162 m deep. 

Mountain E l m r e  3S-6E-26adc1 23 
Home 

Munic ipal  water 
SUPPiY 

i r r i g a t i o n  Mountain Ellnore 4S-5E-25bbcl 24 
Home A ir- 
base 

Murphy Owyhee -- -- 
Nampa Canyon -- -- 

-- 
Recreat ion 

P r i v a t e  -- 
C i t y  of  Wei l 
Nampa No chemical anai- 

yses avai lable.  



Table 5. C i t i e s  and Towns i n  t h e  Snake R i ve r  P l a i n  Region w i t h i n  5 km ( 3  mi)  o f  a M°C o r  Hiqher Thermal Spr ina w Wei I 

bpr ,  ng TEST 
o r  Estimated 

Well Subsurface 
Surface Temperature OC To ta l  Present 

Tempera- Min. Max. Dissolved Water Surf ace 
Town County Locat ion t u r e  OC Na-K-Ca Chalcedony Soi i ds  Use Populat ion Owner Remarks 

Parma Canyon 4N-3W-35a bc l 28 54 70 -- Municipal 1,879 C i t y o f  Well 46mdeep. 
water use Parma 

Paul M i  nidoka 9S-23E-28ccal 22 -- -- -- Munic ipal  91 1 C i t y  o f  Wel I 137 m deep. 
water use Paul 

Twin F a l l s  Twin F a l l s  10s-17E-14cddl 29 -- -- -- I r r i g a t i o n  23,616 Munic ipal  -- 
we1 I 

Weiser Washington 11N-6W-lOccal 70 145 152*** 197 Natatorium, 4,607 P r i v a t e  Several smal I 
greenhouse diameter we1 Is. 

Oakley Cassia 14s-22E-7dcblS 47 90 90 295 N a t a t w i  um 698 P r i v a t e  Warm spring. 

*See f i r s t  footnote, Table 4. 
**Minimum temperature i s  chalcedony temperature. Maximum temperature i s  Na-K-Ca temperature. 

***Minimum temperature i s  quartz temperature. Maximum temperature i s  Na-K-Ca temperature. 



GEOTHERlYAL POTENTIAL OF THE BASIN AND RANGE 
O F  SOUTHEASTERN IDAHO 

I N C L U D I N G  EASTERN CASSIA, O N E I D A ,  FRANKLIN, BEAR LAKE 
CARIBOU, BANNOCK, POWER, BINGHAM, BONNEVILLE, MADISON, 

JEFFERSON, SOUTHERN FREMONT, CLARK 
AND TETON COUNTIES 

Thermal  s p r i n g s  and w e l l s  i n  t h e  B a s i n  and Range-Central  
Rocky Mountain Region ( f i g u r e  6 )  g e n e r a l l y  s h a r e  s e v e r a l  
c h a r a c t e r i s t i c s  - i n c l u d i n g  h i g h  d i s s o l v e d  s o l i d s ,  h i g h  
HCO3 c o n t e n t  and g e n e r a l l y  p r e c i p i t a t i o n  o f  CaC03 i n  t h e  
form o f  t r a v e r t i n e .  T h i s  a r e a  a l s o  is endowed w i t h  c e r t a i n  
g e o l o g i c  c h a r a c t e r i s t i c s  t h a t  f a v o r  t h e  o c c u r r e n c e  o f  
g e o t h e r m a l  e n e r g y .  

The e a s t e r n  margin  o f  t h e  B a s i n  and Range P r o v i n c e  i s  
w i t h i n  a  l o n g  narrow c u r v i l i n e a r  zone o f  e a r t h q u a k e  a c t i v i t y  
s t r e t c h i n g  from Las  Vegas,  Nevada, on t h e  s o u t h  t o  F l a t h e a d  
Lake, Montana, on t h e  n o r t h ,  known a s  t h e  I n t e r m o u n t a i n  
S e i s m i c  B e l t  (Smi th  and S b a r ,  1 9 7 4 ) .  T h i s  zone is 
i n t e r p r e t e d  t o  be a  boundary between s u b p l a t e s  o f  t h e  
g r e a t e r  Nor th  American c r u s t a l  p l a t e ,  where d i f f e r e n t i a l  
movements between t h e  Bas in  and Range and Colorado  
Plateau-Rocky Mountain p r o v i n c e s  a r e  t a k i n g  p l a c e  ( S b a r  and 
o t h e r s ,  1 9 7 2 ) .  P l a t e  and s u b p l a t e  b o u n d a r i e s  a r e  c o n s i d e r e d  
t o  be e x c e l l e n t  a r e a s  f o r  p r o s p e c t i n g  f o r  g e o t h e r m a l  
r e s o u r c e s .  You th fu l  magmatic a c t i v i t y ,  a r e a s  o f  h i g h  h e a t  
f l o w ,  and t h e r m a l  s p r i n g  a c t i v i t y  a r e  known t o  o c c u r  a l o n g  
t h e  I n t e r m o u n t a i n  S e i s m i c  B e l t .  I n  Idaho ,  t h e  approx ima te  
a x i s  o f  t h e  b e l t  p a s s e s  n e a r  P r e s t o n ,  i n  Cache V a l l e y ,  
t h r o u g h  t h e  Soda S p r i n g s  a r e a  i n  Ca r ibou  County t o  D r i g g s  i n  
Te ton  County and i n t o  t h e  Yel lowstone  P a r k  a r e a .  

The Bas in  and Range P r o v i n c e  i n  I d a h o  c o n s i s t s  predom- 
i n a n t l y  o f  b l o c k  f a u l t e d  mounta in  r a n g e s  s e p a r a t e d  by I n t e r -  
montane b a s i n s  a r r a n g e d  i n  a n  e c h e l o n  p a t t e r n .  Mountain 
f r o n t  f a u l t s  a r e  c o n s i d e r e d  t o  be  normal f a u l t s  by most 
a u t h o r i t i e s .  Most o f  t h e  b l o c k  f a u l t  r a n g e s  t i lt  e a s t w a r d ,  
and v a l l e y s  have been  p a r t i a l l y  f i l l e d  w i t h  e roded  waste 
r o c k  from a d j a c e n t  mounta ins .  Rock t y p e s  h e r e  d i f f e r  f rom 
most  o f  t h e  r e s t  o f  t h e  s t a t e ,  s i n c e  t h e y  a r e  m o s t l y  mar ine  
l i m e s t o n e s ,  d o l o m i t e s ,  s h a l e s ,  s i l t s t o n e s ,  and s a n d s t o n e s  
r a n g i n g  i n  a g e  from Precambr ian  t h r o u g h  Permian ,  and 
C r e t a c e o u s ,  and younger  l a n d  d e r i v e d  s e d i m e n t s .  The r o c k s  
i n  g e n e r a l  a r e  o l d e r  i n  t h e  c e n t r a l  p a r t  o f  t h e  a r e a  and 
become i n c r e a s i n g l y  younger  toward t h e  e d g e s  o f  t h e  
P r o v i n c e .  

Thermal s p r i n g  a c t i v i t y  is  wide ly  d i s t r i b u t e d  t h r o u g h  
t h e  Bas in  and Range p r o v i n c e ,  and w e l l s  have  e n c o u n t e r e d  



t h e r m a l  w a t e r  l o c a l l y .  Most s p r i n g s  a re  a s s o c i a t e d  w i t h  
known f a u l t i n g  or l i n e a m e n t s  b u t  n o t  n e c e s s a r i l y  w i t h  
v a l l e y - m o u n t a i n  r a n g e  b o u n d a r y  f a u l t s .  Most s p r i n g s  are 
n e a r  d r a i n a g e s  a n d  a r e  t h e r e f o r e  a t  l o w  e l e v a t i o n s .  T h e r m a l  
s p r i n g s  a n d  wells i n  s o u t h e a s t  I d a h o  e x h i b i t  t h e  h i g h e s t  
d i s s o l v e d  s o l i d s  o f  a n y  f o u n d  i n  I d a h o ,  p r e s u m a b l y  
r e f l e c t i n g  t h e  s o l u b l e  n a t u r e  o f  t h e  m a r i n e  s e d i m e n t a r y  
b e d r o c k .  T h e r m a l  s p r i n g s  a n d  wel l s  are f o u n d  i n  areas o f  n o  
known a d j a c e n t  i g n e o u s  a c t i v i t y .  

T h e r m a l  s p r i n g s  a n d  wells i n  s o u t h e a s t e r n  I d a h o  seem t o  
o c c u r  a l o n g  s u s p e c t e d  c u r v i l i n e a r  z o n e s  ( f i g u r e  9 )  s i m i l a r  
t o  s p r i n g s  i n  t h e  c e n t r a l  p a r t  oE t h e  s ta te .  The c u r -  
v i l i n e a r  z o n e s  may n o t  b e  q u i t e  so w e l l  d e f i n e d  h e r e  as  i n  
t h e  c r y s t a l l i n e  g r a n i t i c  t e r r a i n  o f  c e n t r a l  I d a h o .  One 
z o n e ,  s t r e t c h i n g  f r o m  B e a r  Lake Hot S p r i n g s  t o  B l a c k f o o t  
R i v e r  Hot S p r i n g s  n e a r  t h e  n o r t h  e n d  o f  B l a c k f o o t  R e s e r v o i r ,  
h a s  a n  a p p a r e n t  g a p  b e t w e e n  Georgetown a n d  Soda  S p r i n g s  
w h e r e  n o  t h e r m a l  s p r i n g s  a p p e a r .  A c t u a l l y ,  a c o l d  water 
s p r i n g  a s s o c i a t e d  w i t h  v o l u m i n o u s  t r a v e r t i n e  d e p o s i t s  d o e s  
e x i s t  n e a r  t h e  c e n t e r  o f  t h e  g a p .  I t  i s  t h o u g h t  t h a t  t h i s  
s p r i n g  was o n c e  t h e r m a l .  

The  l a r g e s t  c u r v i l i n e a r  z o n e ,  s t r e t c h i n g  f r o m  t h e  s o u t h -  
e r n  I d a h o  b o r d e r  u p  t o  B i g  S p r i n g s  i n  I s l a n d  P a r k  ( n e a r  
Y e l l o w s t o n e  N a t i o n a l  P a r k ) ,  c o i n c i d e s  w i t h  a  l i n e a m e n t  t h a t  
s t r e t c h e s  f r o m  t h e  n o r t h e r n  p a r t  o f  t h e  G r e a t  S a l t  L a k e ,  
somewhat  d i s c o n t i n u o u s l y ,  u p  t o  a t  l e a s t  Rrockman C r e e k  warm 
s p r i n g s .  

D i s c u s s i o n  o f  t h e  g e o t h e r m a l  p o t e n t i a l  o f  t h i s  r e g i o n  
f o l l o w s  o n  a  c o u n t y  b a s i s .  

EASTERN CASSIA COUNTY 

The b e s t  known a n d  m o s t  s t u d i e d  g e o t h e r m a l  anomaly  i n  
I d a h o  is  i n  t h e  R a f t  R i v e r  V a l l e y  ( f i g u r e  5 6 )  , a  n o r t h  
t r e n d i n g  b a s i n  a n d  r a n g e  v a l l e y  i n  s o u t h e r n  I d a h o  irnmedi- 
a t e l y  s o u t h  o f  t h e  S n a k e  R i v e r  P l a i n .  The R a f t  R i v e r  KGRA 
(known g e o t h e r m a l  resource a r e a ) ,  was f o r m e r l y  known as  t h e  
F r a z i e r  KGRA a f t e r  C.W. F r a z i e r  who d r i l l e d  t h e  Eirst h o t  
water w e l l  t h e r e  f o r  i r r i g a t i o n  a n d  s t o c k  w a t e r i n g  p u r p o s e s .  
T h i s  w e l l  was d r i l l e d  t o  a d e p t h  o f  1 2 2  n a n d  i s s u e d  95OC 
water. L a t e r ,  a n o t h e r  h o t  wel l  ( 9 2 0 C ) ,  w a s  d r i l l e d  o n  t h e  
C r a n k  p r o p e r t y  and  is  p r e s e n t l y  u s e d  f o r  g r e e n h o u s e  h e a t i n g .  
Many o t h e r  t h e r m a l  wel ls  e x i s t  i n  t h e  R a f t  R i v e r  V a l l e y  
r a n g i n g  f r o m  20 t o  1480C. 

The l a r g e s t  v a r i e t y  o f  g e o t h e r m a l  t e s t i n g  a n d  exper i rnen-  
t a t i o n  a t  a n y  s i n g l e  l o c a t i o n  i n  t h e  w o r l d  is  p r e s e n t l y  
underway  or d e v e l o p i n g  ( C h a p p e l l  and  o t h e r s ,  1 9 7 8 ,  p .  8 3 )  a t  
t h e  RaEt  R i v e r  s i t e .  The p r i n c i p a l  e x p e r i m e n t s  h a v e  b e e n  
s u m m a r i z e d  by t h e  a b o v e  a u t h o r s  ( p .  8 5 )  a s  f o l l o w s :  



S o i l  C o o l i n g  
S o i l  H e a t i n g  A g r i c u l t u r e  
A q u a c u l t u r e  
A g r i c u l t u r e  
F l u i d i z e d  Bed D r y i n g  
Gas A i r  C o n d i t i o n i n g  
Component  T e s t i n g  
Tube & S h e l l  Heat E x c h a n g e r  
Direct C o n t a c t  Heat E x c h a n g e r  
60-KW T u r b i n e - G e n e r a t o r  
E n v i r o n m e n t a l  
R e s e r v o i r  E n g i n e e r i n g  
Heat D i s s i p a t i o n  ( P o n d  C o o l i n g )  
S u p p l y  Well M i x i n g  T e s t s  
I n j e c t i o n  T e s t i n g  
A e r a t e d  G e o t h e r m a l  W a t e r  C o r r o s i o n  
C o o l i n g  Tower C h e m i s t r y  o f  B r i n e  a s  Makeup Water 
S u l f i d e  Oxygen S c a v e n g e  T e s t  
A s b e s t o s  Cement P i p e  
Downhole Pump T e s t  
500-KW T u r b i n e - G e n e r a t o r  Di rec t  C o n t a c t  

Many reports  d e s c r i b i n g  r e s u l t s  o f  t h e s e  e x p e r i m e n t s  are 
a v a i l a b l e  a n d  l i s t e d  as  t h e  ANCR & TREE reports  i n  t h e  
S e l e c t e d  R e f e r e n c e s .  

G e o p h y s i c a l  s t u d i e s  (Mabey and  o t h e r s ,  1 9 7 8 ,  p. 1 , 4 7 0 -  
1 , 4 7 8 )  h a v e  b e e n  c o n d u c t e d  t o  i n f e r  t h e  s t r u c t u r e  a n d  
g e n e r a l  l i t h o l o g y  u n d e r l y i n g  t h e  v a l l e y  ( f i g u r e s  5 8 - 6 0 ) .  

The t h e r m a l  waters are b e l i e v e d  t o  b e  d e r i v e d  f r o m  a 
d e e p  f a u l t  and  may b e  s imilar  t o  o t h e r  b a s i n  a n d  r a n g e  
o c c u r r e n c e s  i n  I d a h o .  From s e v e r a l  d e e p  wel l  t e s t s  i n  t h e  
R a f t  R i v e r  V a l l e y ,  a c e r t a i n  d e g r e e  o f  r e l i a b i l i t y  h a s  b e e n  
p r o v e n  r e l a t i n g  t o  t h e  c h e m i c a l  g e o t h e r m o m e t e r s .  The q u a r t z  
a n d  Na-K-Ca p r e d i c t e d  a q u i f e r  t e m p e r a t u r e s  (Young & 
M i t c h e l l ,  1 9 7 3  a n d  m i x i n g  m o d e l s  i n  u n p u b l i s h e d  d a t a )  a g r e e d  
v e r y  c l o s e l y  ( w i t h i n  1 0 0 C )  w i t h  t e m p e r a t u r e s  f o u n d  a t  d e p t h  
(Kunze ,  1 9 7 5 )  . I n d e e d ,  t h e  Na-K-Ca c h e m i c a l  g e o t h e r m o m e t e r  
p r e d i c t e d  t e m p e r a t u r e s  almost e x a c t l y  as  were f o u n d .  T h i s  
p r o v e n  r e l i a b i l i t y  i n  t h e  R a f t  R i v e r  V a l l e y  g i v e s  some 
m e a s u r e  o f  c o n f i d e n c e  i n  a p p l y i n g  t h e  same m e t h o d s  t o  o t h e r  
s i m i l a r  a r e a s  o f  t h e  s t a t e .  

To d a t e ,  s e v e n  d e e p  w e l l s  h a v e  b e e n  d r i l l e d  t o  d e p t h s  o f  
1 , 5 2 5  m i n t o  i n d i c a t e d  f a u l t  z o n e s ,  and  l a r g e  q u a n t i t i e s  o f  
t h e r m a l  water n e a r  1500C h a v e  b e e n  e n c o u n t e r e d .  F r o m  
f u r t h e r  we l l  tests ,  i t  a p p e a r s  t h a t  t h e  g e o t h e r m a l  s y s t e m  is  
c a p a b l e  o f  s u s t a i n e d  p r o d u c t i o n  o f  s u f f i c i e n t  water t o  r u n  a 
5 0  m e g a w a t t  power  p l a n t ,  a l t h o u g h  p r e s e n t  p l a n s  are l i m i t e d  
t o  1 0  m e g a w a t t s .  The power  g e n e r a t i o n  s y s t e m  w i l l  b e  a 
b i n a r y  c y c l e  s y s t e m .  



COMPLETE 
RObSUER 
AhOMAiY 

FIGURE 58 .  I n t e r p r e t e d  s e c t i o n  across t h e  west s i d e  o f  t h e  
s o u t h e r n  R a f t  R i v e r  V a l l e y .  (From Mabey a n d  
o t h e r s ,  1 9 7 8 .  ) 
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SNAKE RIVER . Burley 

F I G U R E  59 .  Map o f  t h e  R a f t  R i v e r  V a l l e y  r e g i o n ,  U t a h  a n d  
I d a h o ,  s h o w i n g  major t o p o g r a p h i c  f e a t u r e s  a n d  
f a u l t s .  (From Mabey a n d  o t h e r s ,  1 9 7 8 . )  
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F I G U R E  6 0 .  Complete Bouguer g r a v i t y  anomaly map of  t h e  
s o u t h e r n  R a f t  R i v e r  V a l l e y .  Contour  i n t e r v a l  is  
1 and 5 m i l l i g a l s .  Deep d r i l l  h o l e s  a r e  shown 
and numbered. Dots  a r e  g r a v i m e t e r  s t a t i o n s .  
(From Mabey and o t h e r s ,  1 9 7 8 . )  



O t h e r  s p r i n g s  a n d  wel ls  e x i s t  i n  t h e  R a f t  R i v e r  V a l l e y  
a n d  Cassia C o u n t y ,  some o f  w h i c h  are l o c a t e d  a l o n g  a r c u a t e  
t r e n d s ,  as  i n  n o r t h - c e n t r a l  I d a h o .  

O a k l e y  Warm S p r i n g s  ( 1 4 s - 2 2 E - 2 7 d c b l )  l o c a t e d  n e a r  O a k l e y  
i n  a n  a d j o i n i n g  v a l l e y  west o f  R a f t  R i v e r  i s s u e s  a t  47OC 
f r o m  P a l e o z o i c  q u a r t z i t e  a n d  is  d e v e l o p e d  a s  a  small r e s o r t .  
The  o t h e r  wells documented  i n  C a s s i a  C o u n t y  are f o r  i r r i g a -  
t i o n  o r  d o m e s t i c  u s e s  a n d  a r e  i n  r u r a l  l o c a t i o n s  as a r e  t h e  
s p r i n g s .  

O N E I D A  COUNTY 

F i v e  t h e r m a l  s p r i n g s  are  l o c a t e d  i n  O n e i d a  C o u n t y  
( f i g u r e  6 1 )  I n  t h e  Malad V a l l e y .  A l l  a re  f a i r l y  l o w  i n  s u r -  
f a c e  t e m p e r a t u r e  a n d  m o s t  o c c u r  n e a r  s u r f a c e  d r a i n a g e s .  
P l e a s a n t v i e w  Warm S p r l n g s  (15s -35E-3aab lS)  i s s u e s  a t  25OC 
f r o m  P r e c a m b r i a n  q u a r t z i t e  a n d  p r e s e n t l y  is u n u s e d .  
Woodruff  W a r m  S p r i n g s  (16s -38E- lObbc lS)  is t h e  w a r m e s t  
s p r i n g  a t  27OC. P r l c e ' s  H o t  S p r i n g  (16s -38E-23bbd lS)  
r e p o r t e d  by R o s s  ( 1 9 7 1 )  c o u l d  n o t  b e  f o u n d .  An unnamed 
s p r i n g  ( 1 2 s - 3 4 E - 3 6 b c b l S )  e x i s t s  n e a r  t h e  u p p e r  e n d  o f  Malad 
V a l l e y .  I t s  s u r f a c e  t e m p e r a t u r e  is  24OC. Malad Warm 
S p r i n g s  ( 1 4 s - 3 6 E - 2 7 c d a l S )  i s s u e s  a t  25OC f rom a t r a v e r t i n e  
mound i n  t h e  f a i r g r o u n d s  a r e a  n e a r  Malad C i t y .  T h i s  s p r i n g ,  
b e i n g  i n  close p r o x i m i t y  t o  Malad C i t y ,  a p p e a r s  t o  h a v e  t h e  
most p o t e n t i a l  f o r  d e v e l o p m e n t ,  d u e  t o  i t s  p r o x i m i t y  t o  a  
p o p u l a t i o n  c e n t e r .  

I n  a d d i t i o n  t o  t h e  t h e r m a l  s p r i n g s ,  Burnham a n d  o t h e r s  
( 1 9 6 9 ,  p .  3 3 )  r e p o r t  t h r e e  a r e a s  o f  s a l i n e  g r o u n d w a t e r  i n  
Malad V a l l e y .  T h e s e  s a l i n e  g r o u n d w a t e r s  were: "(1)  s m a l l  
i n  volume compared  t o  r e c h a r g e  a n d  g r o u n d w a t e r  i n  s t o r a g e ,  
( 2 )  a s s o c i a t e d  d i r e c t l y  w i t h  d e e p  c i r c u l a t i o n  a l o n g  o r  o n  
t h e  b e d r o c k  s i d e  o f  t h e  b o u n d a r y  f a u l t s  o f  t h e  v a l l e y ,  and  
( 3 )  l o c a l i z e d  i n  o n l y  t h r e e  small a r e a s . "  T h e s e  s a l i n e  
waters m i g h t  i n d i c a t e  t h a t  m i n e r a l  r i c h  t h e r m a l  water is  
m i x i n g  w i t h  c o l d  g r o u n d w a t e r s .  I n d e e d ,  t h e  c o l d  s a l i n e  
g r o u n d w a t e r s  a re  a l l  f o u n d  n e a r  t h e r m a l  s p r i n g s  - o n e  area 
n e a r  t h e  e a s t e r n  m a r g i n  o f  t h e  Malad V a l l e y  f r o m  Malad C i t y  
t o  C h e r r y  C r e e k ,  o n e  a r e a  n e a r  P l e a s a n t v i e w  W a r m  S p r i n g s ,  
a n d  o n e  n e a r  Woodruff  Warm S p r i n g s .  I f  m i x i n g  is  o c c u r r i n g ,  
t h e r e  i s  a  good  p o s s i b i l i t y  t h a t  h o t t e r  w a t e r  c o u l d  b e  f o u n d  
by d r i l l i n g  n e a r  t h e  warm s p r i n g s .  C a r e f u l  t a r g e t i n g  o f  
d r i l l  h o l e s  t o  i n t e r s e c t  f a u l t s  a t  d e p t h  s h o u l d  b e  u n d e r -  
t a k e n  b e f o r e  a n y  d r i l l i n g  commences. However,  t h e  c h a l c e d -  
o n y  c h e m i c a l  geo t l i e rmorne te r  i n d i c a t e s  a q u i f e r  t e m p e r a t u r e  
o n l y  a few d e g r e e s  a b o v e  s u r f a c e  t e m p e r a t u r e  e x c e p t  a t  
Woodruff  W a r m  S p r i n g s  where  a q u i f e r  t e m p e r a t u r e  may b e  a s  
h i g h  as  46OC. 

None o f  t h e  m i x i n g  m o d e l s  a p p l i e d  t o  t h e s e  t h r e e  t h e r m a l  
s p r i n y s  i n  t h e s e  a r e a s  a r e  d e f i n i t i v e  ( b a s i c  d a t a  t a b l e  2 ,  
c o l u m n s  T8 ,  9, 11). 



PRRXMETER RANGE 

F I G U R E  6 1 .  I n d e x  map o f  O n e i d a  C o u n t y  s h o w i n g  l o c a t i o n s  o f  
t h e r m a l  w a t e r  o c c u r r e n c e s  w l t h  s u r f a c e  t e m p e r a -  
t u r e s  o f  20°C or  h i g h e r .  
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FRANKLIN COUNTY 

M i t c h e l l ,  1 9 7 6 ,  p .  17-19 ,  summar ized  t h e  t h e r m a l  water 
o c c u r r e n c e s  i n  t h e  n o r t h e r n  Cache V a l l e y  area as  f o l l o w s :  

T h e r m a l  s p r i n g s  a n d  wells are s c a t t e r e d  a t  i r r e g u -  
l a r  i n t e r v a l s  a l o n g  t h e  B e a r  R i v e r  ( f i g u r e  6 2 ) .  
They  o c c u r  i n  c o n j u n c t i o n  w i t h  v a r i o u s  t y p e s  o f  
c o n s o l i d a t e d  a n d  u n c o n s o l i d a t e d  s e d i m e n t a r y  r o c k s  
i n c l u d i n g  t r a v e r t i n e ,  l i m e s t o n e ,  q u a r t z i t e ,  a n d  
a l l u v i a l  d e p o s i t s .  T h e r m a l  wells p e n e t r a t e  o n l y  
a l l u v i a l  d e p o s i t s .  

Most s p r i n g s  i n  t h e  area a p p e a r  t o  b e  f a u l t  
r e l a t e d .  The s p r i n g s  n e a r  C l e v e l a n d  a r e  s i t u a t e d  
a l o n g  a n o r t h w e s t  l i n e a r  t r e n d  o n  b o t h  s i d e s  o f  
B e a r  R i v e r .  On t h e  west s i d e ,  s p r i n g  v e n t s  
( 1 2 s - 4 1 E - 3 0 c a a l S )  i s s u e  f r o m  t h e  b o t t o m  o f  c i r c u l a r  
pools 6  t o  9 m i n  d i a m e t e r  w i t h i n  t r a v e r t i n e  
f o r m a t i o n s .  Numerous s e e p s  a n d  many s m a l l  p o o l s  
o c c u r  n e a r  t h e  r i v e r  e d g e .  Numerous seeps and  
s p r i n g  v e n t s  i s s u e  f rom a t r a v e r t i n e  b l u f f  
o v e r l o o k i n g  B e a r  R i v e r  o n  t h e  e a s t .  Much g a s ,  
t h o u g h t  t o  c o n s i s t  m o s t l y  o f  C02,  e s c a p e s  f r o m  t h e  
r i v e r b e d ,  a u d i b l e  f o r  some t e n s  o f  meters. 

No f r e s h  d e p o s i t s  o f  t r a v e r t i n e  were f o r m i n g  n e a r  
C l e v e l a n d .  T h e  s p r i n g s  o n  t h e  west s i d e  i s s u i n g  
f r o m  p o o l s  may e v e n  be d i s s o l v i n g  t h e  e x i s t i n g  
t r a v e r t i n e  d e p o s i t s .  The waters o n  t h e  west s i d e  
a r e  much cooler (35OC) t h a n  t h e  w a t e r s  f r o m  t h e  
e a s t  b l u f f  ( 6 6 O C ) .  W a t e r s  f r o m  t h e  v e n t s  o n  t h e  
west s i d e  h a v e  b e e n  u s e d  f o r  r e c r e a t i o n a l  p u r p o s e s .  
S a m p l e s  were t a k e n  f o r  c h e m i c a l  a n a l y s e s  f r o m  t h e  
l a r g e  p o o l s  o n  t h e  west s i d e  a n d  f r o m  s e v e r a l  v e n t s  
o n  t h e  e a s t  s i d e .  

Maple Grove Hot  S p r i n g s  ( 1 3 s - 4 1 E - 7 a c a l S )  are 
l o c a t e d  i n  a n  area o f  i n t e n s e  l oca l  f a u l t i n g  n e a r  
t h e  s h o r e  o f  O n e i d a  N a r r o w s  R e s e r v o i r .  The  
numerous  v e n t s  a n d  s e e p s  a n d  t h e  o n e  l a r g e  pool 
t h a t  make u p  t h e  s p r i n g  s y s t e m  are more or less 
a l i g n e d  w i t h  e a c h  o t h e r .  U n l i k e  t h e  C l e v e l a n d  
s p r i n g s ,  Maple G r o v e  w a t e r s  a r e  d e p o s i t i n g  much 
t r a v e r t i n e .  G a s ,  p r o b a b l y  C02,  is a l s o  b e i n g  
e v o l v e d .  S e v e r a l  smal l ,  c o l d  ( l O ° C )  mud p o t s  n e a r  
t h e  s m a l l e r  v e n t s  a t  Maple Grove  e v o l v e  small  
q u a n t i t i e s  o f  g a s  w h i c h  b u b b l e s  u p  t h r o u g h  t h e  mud. 
T h e  b u b b l i n g  m i g h t  b e  i n t e r p r e t e d  by a c a s u a l  
o b s e r v e r  a s  e v i d e n c e  o f  b o i l i n g .  T h e s e  w a t e r s  h a v e  
b e e n  u s e d  f o r  r e c r e a t i o n a l  p u r p o s e s  and  a l so  f o r  
power  g e n e r a t i o n  a s  e v i d e n c e d  by a n  o l d  P e l t o n  
w h e e l  f o u n d  b e l o w  t h e  s p r i n g  o n  t h e  s h o r e  o f  O n e i d a  



FIGURE 6 2 .  Index map of Frankl in  and Bear Lake c o u n t i e s  showing l o c a t i o n s  of 
thermal water  occurrences  wi th  s u r f a c e  temperatures  of 20°C o r  
h ighe r .  

P A M E T E R  RANGE 
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Narrows R e s e r v o i r .  T h i s  may have been t h e  f i r s t  
u se  o f  g e o t h e r m a l  w a t e r  f o r  power g e n e r a t i o n  i n  
Idaho ;  even  though t h e  wheel was d e s i g n e d  t o  make 
use  o f  k i n e t i c  e n e r g y  o f  t h e  f l o w i n g  w a t e r ,  r a t h e r  
t h a n  i t s  e n t h a l p y  o r  h e a t  c o n t e n t .  T o t a l  i n s t a l l e d  
c a p a c i t y  p r o b a b l y  d i d  n o t  exceed  5  k i l o w a t t s  ( k w ) .  

W e l l  14s-39E-36ada1, on t h e  Bear R i v e r  f l o o d  p l a i n  
a t  R i v e r d a l e ,  h a s  a  s u r f a c e  w a t e r  t e m p e r a t u r e  o f  
40°C and was r e p o r t e d l y  d r i l l e d  t o  a  d e p t h  o f  1 2 . 1  
m .  For  y e a r s ,  w a t e r  from t h i s  well h a s  been used 
f o r  b e n e f i c i a l  p u r p o s e s  i n  a  d a i r y  o p e r a t i o n .  Rulon 
F .  M i t c h e l l ,  a  r e s i d e n t  o f  t h e  a r e a  f o r  40 y e a r s ,  
r e p o r t s  t h a t  snow i n  a  40-acre  t r a c t  a round t h e  
w e l l  would m e l t  much more q u i c k l y  t h a n  i n  
s u r r o u n d i n g  a r e a s .  

The C l i f t o n  H i l l  h igh  a n g l e  boundary f a u l t s  may 
e x i s t  a t  B a t t l e  Creek Hot S p r i n g s  (Wayland) 
(15s-38E-8bdclS)  and Squaw Hot S p r i n g s  (15s-39E- 
1 7 b c d l S )  ( O r i e l  and P l a t t ,  1967;  P e t e r s o n  and 
O r i e l ,  1970;  and Mabey, 1974 ,  unpub l i shed  d a t a ) .  
These  f a u l t s  may i n t e r s e c t  t h e  Mink Creek-Bear 
R i v e r  l i n e a m e n t  n e a r  t h e s e  two h o t  s p r i n g s  ( f i g u r e  
6 3 ) .  The s t r u c t u r a l  i m p l i c a t i o n s  o f  t h i s  t r a n s -  
v e r s e  l i n e a m e n t  a r e  unknown b u t  i t  c o u l d  r e p r e s e n t  
a  s t r i k e - s l i p  o r  normal f a u l t .  The c o n t r o l l i n g  
s t r u c t u r e  f o r  t h e s e  two h o t  s p r i n g s  c o u l d  be t h e  
i n t e r s e c t i o n  o f  t h e  C l i f t o n  H i l l  h i g h  a n g l e  bound- 
a r y  f a u l t s  w i t h  t h e  Mink Creek-Bear R i v e r ( ? )  f a u l t .  

B a t t l e  Creek  Hot S p r i n g s  c o n s i s t s  o f  one l a r g e  poo l  
a b o u t  6  m i n  d i a m e t e r ,  a  s m a l l e r  poo l  ( p r o b a b l y  a  
c o l l a p s e d  t r a v e r t i n e  s t r u c t u r e ) ,  numerous v e n t s  and 
s e e p s .  T h i s  s p r i n g  sys t em is  l o c a t e d  on t h e  
w e s t e r n  edge  o f  Bear  R i v e r .  Numerous v e n t s  a r e  
marked by g a s  b u b b l e s  i n  t h e  r i v e r b e d .  T r a v e r t i n e  
i s  a c t i v e l y  b e i n g  d e p o s i t e d  a round t h e  p o o l  and 
v e n t s  o f  t h i s  s p r i n g  sys t em.  These w a t e r s  have 
been used f o r  hog c a r c a s s  s c a l d i n g  and r e c r e a t i o n .  
Samples  were t a k e n  from t h e  two p o o l s  and two 
s m a l l e r  v e n t s .  Cold w a t e r  s e e p s  ( t e m p e r a t u r e  60C 
and t o t a l  d i s c h a r g e  5-10 l / m )  were i s s u i n g  from a  
c l a y  bank j u s t  above t h e  s p r i n g  v e n t s  a t  B a t t l e  
Creek  Hot S p r i n g s .  O t h e r  c o l d  w a t e r  s e e p s  were 
i s s u i n g  a t  a p p r o x i m a t e l y  t h e  same e l e v a t i o n s  a s  t h e  
t h e r m a l  v e n t s  a b o u t  40  m down r i v e r  from t h e  t h e r -  
mal  v e n t s .  The c o l d  w a t e r  may be s e e p a g e  a l o n g  
impermeable c l a y  l a y e r s  from an i r r i g a t i o n  c a n a l  
which r u n s  a l o n g  t h e  bot tom edge o f  t h e  uppermost  
t e r r a c e  l e v e l  of  t h e  r i v e r  v a l l e y  above t h e  h o t  
s p r i n g s ,  o r  from i r r i g a t i o n  w a t e r  a p p l i e d  on farm- 
l a n d s  above t h e  c a n a l .  S i g n i f i c a n t  q u a n t i t i e s  o f  
c o l d  w a t e r  c o u l d  be mixing  w i t h  t h e  t h e r m a l  w a t e r .  



Squaw Hot S p r i n g s  (15s -39E-17bcd lS)  a re  l o c a t e d  
a b o u t  1 km s o u t h  o f  B a t t l e  C r e e k  Hot S p r i n g s  n e a r  
t h e  c o n f l u e n c e  o f  Deep C r e e k  and  Bear R i v e r .  T h i s  
s y s t e m  c o n s i s t s  o f  o n e  w e l l ,  r e p o r t e d l y  6 .7  m d e e p ,  
f o u r  o t h e r  v e n t s  a n d  s e v e r a l  s e e p s .  D i s c h a r g e  f r o m  
t h e  w e l l  ( 1 5 s - 3 9 E - 1 7 b c d l )  i s  d e p o s i t i n g  t r a v e r t i n e  
a t  t h e  e n d  o f  t h e  d i s c h a r g e  p i p e  some 30 m froin t h e  
wel l  h e a d ,  a n d  a small mound o f  t r a v e r t i n e  1 . 5  m 
h i g h  a n d  3  m across t h e  b a s e  h a s  b e e n  fo rmed  o n  t h e  
e d g e  o f  Deep C r e e k .  Only  m i n o r  t r a v e r t i n e  d e p o s i -  
t i o n  or  e v a p o r a t i v e  i n c r u s t a t i o n  was e v i d e n t  a t  t h e  
wel l  h e a d  i t s e l f ,  w h e r e  water s a m p l e s  were t a k e n .  
The o t h e r  v e n t s  a re  now o n l y  v e r y  m i n o r  d e p o s i t o r s  
o f  t r a v e r t i n e  w i t h  s m a l l  i n c r u s t a t i o n s  a n d  a few 
t r a v e r t i n e - c o a t e d  p e b b l e s  a l o n g  d i s c h a r g e  c h a n n e l s .  
O l d e r  t r a v e r t i n e  d e p o s i t s  crop o u t  i n  t h e  i m m e d i a t e  
s p r i n y  a r e a ,  i n d i c a t i n g  prior d e p o s i t i o n  b y  t h e  
s p r i n g s .  S a m p l e s  were t a k e n  froin t h e  well ,  f r o m  a 
v e n t  s i t u a t e d  n e a r  t h e  r o a d ,  a n d  f r o m  a n o t h e r  v e n t  
l o c a t e d  n e a r  t h e  B e a r  R ive r -Deep  C r e e k  c o n f l u e n c e .  
A l l  s p r i n g  v e n t s  were e v o l v i n g  m i n o r  q u a n t i t i e s  o f  
g a s ,  p r o b a b l y  C02. The w e l l  b e i n g  t h e  rnost 
p r o l i f i c  g a s  e v o l v e r ,  g a v e  a f a l s e  a p p e a r a n c e  o f  
v i g o r o u s  b o i l i n g .  T h e s e  s p r i n g  waters were 
f o r m e r l y  u s e d  f o r  recreat ional  p u r p o s e s ,  a n d  f o r  
h e a t i n g  h o t  h o u s e s .  

Basic d a t a  t a b l e  2  l i s ts  a p p a r e n t  s u b c , u r f a c e  tein- 
p e r a t u r e s  i n  F r a n k 1  i n  C o u n t y .  M i t c h e l l  ( 1 9 7 6 )  l i s t e d  
r e a s o n s  f o r  believi11.3 t h a t  a t  Squaw a n d  R a t t l e  C r e e k  h o t  
s p r i n y s ,  s u b s u r f a c e  t e i n p e r a t u r e s  would a p p r o a c h  15O0C p r o -  
v i d e d  q u a r t z  c o n t r o l l e d  s i l i c a  i n  t h e s e  waters. I f  m i x i n g  
o f  t h e r m a l  a n d  n o n - t h e r m a l  r ~ r o u n d w a t e r  were t a k i n g  p l a c e ,  
t e m p e r a t u r e s  c o u l d  b e  as  h i g h  a s  235-245OC. I n  o t h e r  areas 
o f  F r a n k l i n  C o u n t y  t h e  c h a l c e d o n y  c h e m i c a l  ~ J a o t h e r r n o i n e t e r  
( '24,  b a s i c  d a t a  t a b l e  2 )  p r o b a b l y  g i v e s  good  s u b s u r f a c e  t e n -  
p e r a t u r e  estimates. 

BEAR LAKE COUNTY 

I n  Bear Lake C o u n t y  ( f i g u r e  6 2 ) ,  l o c a t e d  i n  t h e  c e n t r a l  
Rocky M o u n t a i n  P r o v i n c e ,  t h e r e  a re  o n l y  two known t h e r m a l  
s p r i n y s  p r e s e n t l y  a c t i v e .  E x t e n s i v e  t r a v e r t i n e  deposits, 
p a r t i c u l a r l y  o n  t h e  west s i d e  of Bear Lake  V a l l e y  n o r t h  o f  
B e r n ,  a t t e s t  t o  inuch g r e a t e r  tllerinal s p r i n g  a c t i v i t y  i n  t h e  
pas t  . I t  is  n o t  known w h e t h e r  t h e  s p r i n t j s  h e r e  c e a s e d  
f l o w i n g  b e c a u s e  o f  c o o l i n g  o r  t o  s e l f  s e a l i n g  b e c a u s e  o f  
t r a v e r t i n e  d e p o s i t i o n ,  o r  b o t h .  P r o s p e c t i n g  f o r  t h e r m a l  
water m i g h t  p r o v e  f r u i t f u l  i n  a r e a s  o f  e x t e n s i v e  t r a v e r t i n e  
d e p o s i t i o n  n e a r  known f a u l t s .  

P e s c a d e r o  Warn S p r i n g  (12s -44E-7hda lS)  ( 2 6 0 ~ )  is  l o c a t e d  
two m i l e s  s o u t h  o f  t h e  Nounan-Georgetown Road n e a r  t h e  



FIGURE 6 3 .  EROS f a l s e  c o l o r  i n f r a r e d  Landsa t  EDISE image of  p a r t  o f  
s o u t h e a s t e r n  Idaho  and n o r t h e r n  Utah showing s e l e c t e d  
t h e r m a l  w a t e r  l o c a t i o n s  w l t h  s u r f a c e  t e m p e r a t u r e s  above 
20oc. 





B e r n - P e s c a d e r o  Road o n  a  t r a v e r t i n e - c o v e r e d  b l u f f  o v e r l o o k -  
i n g  t h e  B e a r  R i v e r .  I t  i s s u e s  a t  a b o u t  40 l / m i n .  I t  is 
p r e s e n t l y  u s e d  f o r  s t o c k  water. 

B e a r  Lake Hot  S p r i n g s  (155-44E-13bca lS)  is a  p o p u l a r  
r e s o r t  a r e a  a n d  h a s  b e e n  f o r  many y e a r s .  F o r m e r l y  known as  
Joe R i c h ' s  S p r i n g ,  v e n t s  i s s u e  f r o m  l i m e s t o n e  a l o n g  a f a u l t  
scarp a t  t h e  b a s e  o f  t h e  s t eep  s l o p e ,  w h i c h  f o r m s  t h e  
western e d g e  o f  t h e  Bear Lake  P l a t e a u .  The water i s s u e s  a t  
48OC. Bear Lake  Hot S p r i n g s  a n d  P e s c a d e r o  Warm S p r i n g s  are  
remote f rom p o p u l a t i o n  c e n t e r s  i n  Bear Lake V a l l e y .  Maximum 
s u b s u r f a c e  t e ~ n p e r a t u r e s  e x p e c t e d  a t  d e p t h  may b e  b e s t  repre- 
s e n t e d  by t h e  c h a l c e d o n y  e q u i l i b r i u m  t e m p e r a t u r e  a t  a b o u t  
54OC ( see  b a s i c  d a t a  t a b l e  2 ,  co lumn T 5 ) .  Bear Lake  I lo t  
S p r i n g s  c o u l d  p r o b a b l y  s u p p o r t  a n a t a t o r i u m  a n d  a g r e e n h o u s e  
p r o v i d e d  a d d i t i o n a l  f l o w  c o u l d  b e  f o u n d  by d r i l l i n g .  

D o n a l d s o n  a n d  A p p l e g a t e  ( 1 9 7 9 )  r e p o r t e d  t h a t :  

G r a v i t y  mapp ing  (Mabey,  P e t e r s o n  a n d  W i l s o n ,  1 9 7 4 )  
i n  t h e  B e a r  L a k e - M o n t p e l i e r  area o f  s o u t h e a s t e r n  
I d a h o  r e v e a l s  s t eep  east-west g r a d i e n t s  s u g g e s t i n g  
a  n o r t h - s o u t h  s t r i k i n g  b a s i n  and  r a n g e  t y p e  g r a b e n  
v a l l e y  ( f i g u r e  6 4 ) .  An e a s t - w e s t  p r o f i l e  t a k e n  
f r o m  t h e  a f o r e m e n t i o n e d  map a l o n g  t h e  I d a h o  S t a n d -  
a  P a r a l l e l  s o u t h  t h r o u g h  t h e  R e a r  Lake anomaly  
( f i g u r e  6 5 )  d e f i n e s  a 2 1  rngal r e s i d u a l  low. 
C a l c u l a t i o n s  made a s s u m i n g  a  0 .4  gm/cm3 d e n s i t y  
c o n t r a s t  b e t w e e n  v a l l e y  f i l l  and  f l a n k i n g  b e d r o c k  
r e s u l t  i n  a n  e s t i m a t e d  b a s i n  d e p t h  o f  a b o u t  1 2 5 0  m .  
W i t k i n d  ( 1 9 7 5 )  d e f i n e s  E a u l t s  a l o n g  b o t h  m a r g i n s  o f  
t i le  g r a v i t y  i n f e r r e d  g r a b e n  ( f i g u r e  1 5 )  w h i c h  a r e  
p r e s u m e d  a c t i v e  w i t h  l a t e  Q u a t e r n a r y  b e d s  b r o k e n .  
Day ( 1 9 7 4 )  h a s  mapped l i n e a r s  £ r a n  band 51n MSS-ERTS 
i m a g e r y  w h i c h  a l s o  c o i n c i d e  v e r y  wel l  w i t h  t h e  g r a -  
v i t y  i n f e r r e d  g r a b e n  ( f i g u r e  9 ) .  

The b a s i n  d e p t h  e s t i m a t e  m u s t  b e  c o n s i d e r e d  v e r y  
c o n s e r v a t i v e .  A s i r n i l a r  d e p t h  e s t i ~ n a t e  was c a l c u -  
l a t e d  i n  t h e  O a k l e y  a r e a  where  a  maximum tein- 
p e r a t u r e - a t - d e p t h  o f  a b o u t  90°C was c a l c u l a t e d .  
G i v e n  similar a s s u m p t i o n ,  sirnilar t e ~ n p e r a t u r e  e s t i -  
m a t e s  would  b e  a p p r o p r i a t e  f o r  t h i s  a r e a .  

CARIBOU COUNTY 

S i x  t h e r m a l  s p r i n g s  a n d  f o u r  t h e r m d l  wel l s  a r e  known i n  
C a r i b o u  C o u n t y .  They  are  w i d e l y  s c a t t e r e d  b u t  p r i n c i p a l l y  
l o c a t e d  a r o u n d  t h e  m a r g i n s  o f  t h e  B l a c k f o o t  l a v a  f i e l d  a n d  
n e a r  t h e  p r i n c i p a l  d r a i n a g e s  o f  t h e  B l a c k f o o t ,  Rear, a n d  
P o r t n e u f  r i v e r s  ( f i g u r e  6 6 ) .  

T h e  b e s t  known t h e r i n a l  o c c u r r e n c e  i n  C a r i b o u  C o u n t y  i s  
l o c a t e d  w i t h i n  t h e  town o f  S o d a  S p r i n g s  and  is  known as  S o d a  



FIGURE 6 4 .  G r a v l t y  lows fro in  G e m  V a l l e y  ( u p p e r  l e f t ) ,  n e a r  
P r e s t o n  I n  Cache  V a l l e y  (lower l e f t ) ,  a n d  n e a r  
B e a r  Lake (lower r i g h t )  (Mabey,  P e t e r s o n  a n d  
W l l s o n ,  1 9 7 4 . )  C o n t o u r  i n t e r v a l  = 5 r n l l l l g a l s .  
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FIGURE 65. Gravity p r o f i l e  near Bear Lake. (Frorn Donaldson 
and  A p p l e g a t e ,  1 9 7 9 . )  
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FIGURE 6 6 .  I n d e x  map o f  C a r l b o u  C o u n t y  s h o w l n g  locations o f  
t h e r m a l  water  o c c u r r e n c e s  w l t h  s u r f a c e  t e m p e r a -  
t u r e s  o f  20°C or n l g h e r .  
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S p r i n g s  G e y s e r  ( 9 s - 4 1 E - 1 2 a d d l ) .  I t  is a c t u a l l y  a  w e l l  
d r i l l e d  n e a r  a f o r m e r  h o t  s p r i n g ,  a n d  y e y s e r i n g  is c a u s e d  by 
h i g h  p r e s s u r e  c a r b o n  d i o x i d e  g a s  r a t h e r  t h a n  steam p r e s s u r e  
g e n e r a t e d  by s u p e r h e a t e d  water. S o d a  S p r i n g s  G y e s e r  is  now 
a t o u r i s t  a t t r a c t i o n  e r u p t i n g  t h r o u g h  a u t o m a t i c  v a l v e s  e v e r y  
h o u r  ( a t  t h e  w i l l  o f  t h e  c i t y  p o l i c e )  when t h e  wind is r i g h t .  
I t  is  28OC a t  t h e  w e l l h e a d .  

A s p r i n g  ( 6 s - 4 2 E - 8 d b a l S )  w i t h  a s u r f a c e  t e m p e r a t u r e  o f  
21°C i s s u e s  f r o m  a  l a r g e  c i r c u l a r  t r a v e r t i n e  mound west o f  
H e n r y  n e a r  t h e  s h o r e  o f  B l a c k f o o t  R e s e r v o i r ,  a n d  a n o t h e r  
( 6 s - 4 1 E - l a d c l S )  i s s u e s  a t  22OC across t h e  Meadow C r e e k  arm 
o f  t h e  r e s e r v o i r .  S t e a m b o a t  S p r i n g s  ( 9 s - 4 1 E - l O d a a l S )  i s s u e s  
f r o m  t r a v e r t i n e  b e n e a t h  t h e  waters o f  Soda  P o i n t  R e s e r v o i r .  
B l a c k f o o t  R i v e r  W a r m  S p r i n g s  (5s -40E-14bcd lS)  i s s u e s  f r o m  
t r a v e r t i n e  o v e r l y i n g  b a s a l t  o n  t h e  e d g e  o f  t h e  B l a c k f o o t  
R i v e r .  I t s  t e m p e r a t u r e  is 26OC. A n o t h e r  s p r i n g  (7s-38E- 
2 6 c b d l S )  known i n  t h e  a r e a  is  o n  t h e  b a n k  o f  t h e  P o r t n e u f  
R i v e r  o n  t h e  west s i d e  o f  t h e  P o r t n e u f  V a l l e y .  I t  h a s  a 
t e m p e r a t u r e  o f  41°C. 

The Corral  C r e e k  wells (6s -41E-19ba ,  t e m p e r a t u r e  36 t o  
41°C) are l o c a t e d  i n  a n  e x t r e m e l y  f a u l t e d  area. 
S t r i k e - s l i p ,  n o r m a l ,  a n d  r e v e r s e  f a u l t s  were e n c o u n t e r e d  
when Food M a c h i n e r y  C o r p o r a t i o n  (FMC) d r i l l e d  f o r  p h o s p h a t e  
i n  t h e  area. The t h e r m a l  water was e n c o u n t e r e d  when 
d r i l l i n g  r e a c h e d  t h e  Mead P e a k  member o f  t h e  p h o s p h o r i a  
f o r m a t i o n .  The we l l s  were d r i l l e d  n e a r  a n  o l d  g e y s e r  c o n e .  

M i t c h e l l  ( 1 9 7 6 )  summar ized  t h e  g e o t h e r m a l  p o t e n t i a l  o f  
C a r i b o u  C o u n t y  a s  f o l l o w s :  

G e o l o g i c  e v i d e n c e  o f  g e o t h e r m a l  a c t i v i t y  is abun- 
d a n t  i n  C a r i b o u  C o u n t y .  The I n t e r m o u n t a i n  S e i s m i c  
B e l t ,  r e l a t e d  t o  p l a t e  and  s u b p l a t e  b o u n d a r i e s ,  
p a s s e s  t h r o u g h  t h e  area. A known zone  o f  h i g h  h e a t  
f l o w  c o i n c i d e s  w i t h  t h e  seismic z o n e ,  and  is  mani-  
f e s t e d  by numerous  t h e r m a l  s p r i n g s .  Mansf i e l d  
( 1 9 2 7 )  r e p o r t s  a h i g h  g e o t h e r m a l  g r a d i e n t .  The 
P l e i s t o c e n e  b a s a l t  f l o w s ,  t h o u g h t  t o  b e  less t h a n  
7 0 0 , 0 0 0  y e a r s  o l d ,  e x i s t  west and  s o u t h  o f  t h e  
B l a c k f o o t  R e s e r v o i r .  P o s s i b l y  p r e s e n t  is a  
g e o l o g i c a l l y  young v o l c a n i c  c o l l a p s e  s t r u c t u r e  
( c a l d e r a )  o r  low d e n s i t y  g r a n i t i c  i n t r u s i v e  ( h e a t  
s o u r c e  ? ) .  The e x t r e m e l y  young  ( l e s s  t h a n  1 0 0 , 0 0 0  
y e a r s  o l d )  r h y o l i t e  s t r u c t u r e s  ( C h i n a  H a t ,  N o r t h  
Cone a n d  S o u t h  Cone)  e x l s t  n e a r  t h e  c e n t e r  o f  t h e  
a r e a  s u r r o u n d e d  by t h e  somewhat y o u n g e r  b a s a l t s .  
T h e r m a l  s p r i n g  d e p o s i t s ,  w a r m  s p r i n g s  a n d  g e y s e r  
a c t i v i t i e s  a r e  e v i d e n t .  A l l  a r e  s t r o n g  g e o l o g i c  
e v i d e n c e  o f  l a r g e - s c a l e  g e o t h e r m a l  p o t e n t i a l ,  

The  aud  i o - m a g n e t o t e l l u r i c  (AMT) s u r v e y  i n d i c a t e s  
t h a t  n o  s h a l l o w ,  l o w - c o n d u c t i v e  zone  ( t y p i c a l  o f  



g e o t h e r m a l  s y s t e m s )  e x i s t s  t o  d e p t h s  a p p r o a c h i n g  
2 km. T h i s  i n d i c a t e s  t h e  a b s e n c e  o f  g e o t h e r m a l  
r e s e r v o i r s  t o  2 km d e p t h s  i n  t h e  s u r v e y  a r e a .  

The c h e m i c a l  geothermometers  i n d i c a t e  t h a t  t h e  
t h e r m a l  w a t e r s  of  t h e  B l a c k f o o t  R e s e r v o i r  a r e a  
p r o b a b l y  have n e v e r  r eached  h i g h  t e m p e r a t u r e s  
( above  50°C). 

P u b l i s h e d  e s t i m a t e s  of  t e m p e r a t u r e  g r a d i e n t s  
s u g g e s t  t h a t  t h e  t h e r m a l  s p r i n g s  c o u l d  emerge f rom 
d e p t h s  a s  s h a l l o w  a s  1 , 0 0 0  m. The c l o s e  a s s o -  
c i a t i o n  of  t h e s e  s p r i n g s  and w e l l s  w i t h  normal  
f a u l t s  i n d i c a t e s  t h a t  t h e  w a t e r s  a r e  p r o b a b l y  
m e t e o r i c  w a t e r s  c i r c u l a t i n g  t o  s h a l l o w  d e p t h s  a l o n g  
f a u l t s  and re -emerging  a s  t h e r m a l  s p r i n g s  o r  w e l l s .  
Water  a s c e n d i n g  from s h a l l o w  d e p t h s  may p r o v i d e  
l i t t l e  i n f o r m a t i o n  c o n c e r n i n g  any deep  t h e r m a l  
s y s t e m ,  which i n  t h i s  a r e a  would be t h e  r e a l  
e x p l o r a t i o n  t a r g e t .  

The g e o c h e m i s t r y  of  t h e  t h e r m a l  w a t e r s ,  t h e  r e s u l t s  
o f  t h e  AMT s u r v e y ,  and t h e  s p e c u l a t i v e  g e o t h e r m a l  
g r a d i e n t  and h e a t  f low e s t i m a t e s  f rom t h e  B l a c k f o o t  
R e s e r v o i r  a r e a  i n d i c a t e  l i t t l e  p o t e n t i a l  f o r  
g e o t h e r m a l  power g e n e r a t i o n  from s h a l l o w  d e p t h s  
( l e s s  t h a n  2 km). The p o s s i b i l i t y  of  d e e p e r  
g e o t h e r m a l  r e s o u r c e s  is ,  however,  a t t e s t e d  t o  by 
t h e  f a v o r a b l e  g e o l o g i c  framework. The p o s s i b l e  
d e e p  r e s e r v o i r s  would n o t  be a c c e s s i b l e  t o  e x p l o r a -  
t i o n  o r  deve lopment  e x c e p t  by v e r y  e x p e n s i v e  t e c h -  
n i q u e s  s u c h  a s  deep  r e s i s t i v i t y ,  h e a t  f l o w ,  o r  deep  
t e s t  d r i l l i n g .  

Heat  f.Low measurements  t a k e n  from t h r e e  o r  f o u r  
strategically p l a c e d  300 m d e e p  d r i l l  h o l e s  would 
l n d l c a t e  t h e  approx ima te  i n t e n s i t y  o f  any deep  h e a t  
s o u r c e  i n  t h e  a r e a ,  and c o n s e q u e n t l y  may be t h e  
b e t t e r  and l e s s  e x p e n s i v e  method of  e x p l o r a t i o n .  
T h i s  a c t i v i t y  s h o u l d  be d e f e r r e d  u n t i l  o t h e r ,  more 
a c c e s s i b l e  g e o t h e r m a l  sys t ems  i n  I d a h o  have been 
a s s e s s e d .  

Ca r lbou  County d o e s ,  however, r e p r e s e n t  a  un ique  
r e g i o n  where p r o s p e c t i n g  f o r  g e o t h e r m a l  w a t e r  f o r  
low t e m p e r a t u r e  u s e  might  be s u c c e s s f u l l y  conduc ted  
by l o c a l  i n d i v i d u a l s ,  s m a l l  bus inessmen,  o r  c o r -  
p o r a t i o n s  who wish  t o  make u s e  of  low t e m p e r a t u r e  
g e o t h e r m a l  e n e r g y  b u t  who l a c k  l a r g e  amounts of  
s p e c u l a t i v e  i n v e s t m e n t  c a p i t a l .  Loca l  w a t e r  w e l l  
d r i l l e r s  migh t  l o c a t e  h o t  w a t e r  i n  a r e a s  of  o b v i o u s  
f a u l t i n g  where s u r f a c e  d e p o s i t s  of  t r a v e r t i n e  a r e  
found .  I f  t h e  e x t i n c t  s p r i n g s  have c e a s e d  t o  f low 
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F I G U R E  67 .  EROS f a l s e  c o l o r  I n f r a r e d  L a n d s a t  EDISE Image o f  p a r t  o f  
s o u t h e a s t e r n  Idaho  showlng s e l e c t e d  l l n e a r  f e a t u r e s  and 
t h e r m a l  w a t e r  l o c a t i o n s  w l t h  s u r f a c e  t e m p e r a t u r e s  above 
200C. 





b e c a u s e  o f  s e l f - s e a l i n g  due  t o  CaC03 d e p o s i t i o n ,  
r a t h e r  t h a n  r e g i o n a l  c o o l i n g  o r  more a r i d  con- 
d i t i o n s  t h a n  f o r m e r l y  e x i s t e d ,  s u b s t a n t i a l  amounts 
o f  low t e m p e r a t u r e  w a t e r  ( l e s s  t h a n  75OC) m i g h t  be 
found  by d r i l l i n g  i n t o  f a u l t  zones  a s s o c i a t e d  w i t h  
t r a v e r t i n e  d e p o s i t s .  S e l f - r e l i a n t ,  e n t e r p r i s i n g  
i n d i v i d u a l s  may even  d e v i s e  methods o f  s c a l i n g  
c o n t r o l ,  a  p o t e n t i a l  h a z a r d  i n  g e o t h e r m a l  w a t e r  
u t i l i z a t i o n  i n  t h i s  a r e a .  

The m o d e r a t e l y  h i g h  d i s s o l v e d  s o l i d s  i n  t h e s e  
w a t e r s  p r e c l u d e  t h e i r  u s e  f o r  i r r i g a t i o n  p u r p o s e s  
o r  s t o c k w a t e r i n g .  T h e i r  low t e m p e r a t u r e s  s u g g e s t  
u s e s  s u c h  a s  mushroom g rowing ,  b a l n e o l o g i c a l  b a t h s ,  
s o i l  warming, r e c r e a t i o n a l  u s a g e s ,  warm w a t e r  ' f o r  
w i n t e r  min ing  o p e r a t i o n s  o r  d e - i c i n g .  Space 
h e a t i n g  f o r  v e g e t a b l e  g r e e n h o u s e s  o r  a n i m a l  hus- 
bandry  may be p r a c t i c a l  i f  e f f i c i e n t  h e a t  pumps 
were u t i l i z e d .  

The s a l i n e  w a t e r s  may c h a l l e n g e  e n g i n e e r s  who work 
toward  t h e i r  u t i l i z a t i o n .  A c t i v i t i e s  r e l a t e d  t o  
t h e  l a r g e - s c a l e  w i t h d r a w a l  and u s e  o f  t h e s e  w a t e r s  
mus t  be v e r y  c a r e f u l l y  mon i to red .  C o o p e r a t i o n  be- 
tween t h o s e  i n d i v i d u a l s  making u s e  o f  t h e  w a t e r ,  a s  
w e l l  a s  s t a t e  and  l o c a l  o f f i c i a l s ,  i s  n e c e s s a r y  t o  
a v o i d  p o t e n t i a l  t h e r m a l  and s a l i n e  p o l l u t i o n ,  which 
c o u l d  be a  d a n g e r  due  t o  t h e  h i g h e r  t e m p e r a t u r e  and 
s a l i n i t y  o f  t h e s e  w a t e r s  s h o u l d  l a r g e - s c a l e  w i th -  
d r a w a l  be a t t e m p t e d .  

F i g u r e  67 i s  an  enhanced  f a l s e - c o l o r  i n f r a r e d  s a t e l l i t e  
image o f  p a r t  o f  s o u t h e a s t e r n  Idaho  showing m a j o r  l i n e a r  
f e a t u r e s  and t h e r m a l  w a t e r  o c c u r r e n c e s .  Many o f  t h e  t h e r m a l  
s p r i n g s  and wells a r e  n e a r  t h e  i n t e r s e c t i o n  o f  t h e s e  ma jo r  
l i n e a r  f e a t u r e s .  The e x a c t  n a t u r e  o f  t h e s e  f e a t u r e s  is  n o t  
known b u t  t h e  f e a t u r e s  may r e p r e s e n t  some t y p e  o f  c r u s t a l  
f r a c t u r e  a l o n g  which m e t e o r i c  w a t e r  c i r c u l a t e s  t o  d e p t h s  
where i t  is  h e a t e d  by h o t  r o c k .  

An i r r e g u l a r ,  somewhat d i s c o n t i n u o u s  and c u r v e d  
l i n e a m e n t  can  b e  t r a c e d  on  s a t e l l i t e  images ( f i g u r e s  63 and  
67)  from t h e  n o r t h  end o f  t h e  G r e a t  S a l t  Lake i n  n o r t h e r n  
Utah t h r o u g h  Woodruff Hot S p r i n g s  s o u t h  o f  Malad,  n e a r  Squaw 
Hot S p r i n g s  w e s t  o f  P r e s t o n ,  t h r o u g h  C l e v e l a n d  Hot S p r i n g s ,  
t h r o u g h  Soda S p r i n g s ,  t h r o u g h  Henry Warm S p r i n g s ,  t h r o u g h  
Brockman Creek  Warm S p r i n g s ,  t h r o u g h  F a l l  Creek  M i n e r a l  
S p r i n g s ,  and f u r t h e r  n o r t h ,  p e r h a p s  t o  Ashton Warm S p r i n g s .  
T h i s  l i n e a m e n t  c o i n c i d e s  w i t h  t h e  s u s p e c t e d  c u r v i l i n e a r  zone 
r e v e a l e d  by t h e r m a l  s p r i n g  a c t i v i t y  a s  shown on  f i g u r e  9 .  
S p r i n g s  a l o n g  t h i s  zone a p p e a r  n e a r  where e a s t - w e s t  t r e n d i n g  
l i n e a m e n t s  i n t e r s e c t  t h e  c u r v i l i n e a r  l i n e a m e n t  o r  zone.  



The g e o t h e r m a l  p o t e n t i a l  o f  t h e  B l a c k f o o t  R e s e r v o i r  area 
i n d i c a t e s  t h a t  much o f  t h e  e n e r g y  r e q u i r e ~ n e n t s  f o r  t h e  
g r o w i n g  p h o s p h a t e  i n d u s t r y ,  as  wel l  a s  space h e a t i n g  f o r  t h e  
e x p a n d i n g  p o p u l a t i o n ,  m i g h t  b e  s u p p l i e d  by g e o t h e r m a l  
e n e r g y .  

BANNOCK COUNTY 

F o u r  t h e r m a l  s p r i n g  areas a n d  s e v e n  t h e r m a l  wel l s  are 
l o c a t e d  i n  Bannock C o u n t y  ( f i g u r e  6 8 ) .  The  most p r o m i s i n g  
areas f o r  d e v e l o p m e n t  a re  n o r t h  o f  P o c a t e l l o  n e a r  T y h e e  a n d  
L a v a  H o t  S p r i n g s .  

I n  t h e  T y h e e  area t h e  w a r m  water wells, d r i l l e d  t o  
d e p t h s  o f  1 7 7  m ,  are u s e d  f o r  i r r i g a t i o n ,  d o m e s t i c ,  a n d  
s t o c k  water. The wells r a n g e  f rom 20 t o  41°C i n  
t e m p e r a t u r e .  They  are  more o r  l ess  a l i g n e d  i n  a n o r t h e a s t -  
s o u t h w e s t  d i r e c t i o n  a p p r o x i m a t e l y  f o l l o w i n g  a n  i n f e r r e d  
f a u l t  t h r o u g h  t h e  area ( T r i r n b e l ,  1 9 7 6 ) .  A f a i n t  l i n e a r  
f e a t u r e  c a n  b e  s e e n  i n  e n h a n c e d  f a l s e  c o l o r  s a t e l l i t e  i m a g e s  
o f  t h e  a r e a .  The f e a t u r e  is c o n s i s t e n t  w i t h  t h e  warm w a t e r  
w e l l  a l i g n m e n t  a n d  i n f e r r e d  f a u l t .  A m a g n e t i c  h i g h  s i m i l a r  
t o  o n e  f o u n d  n e a r  Heise H o t  S p r i n g s  a l s o  e x i s t s  n e a r  t h e  
wells ( C o r b e t t ,  1 9 7 8 ,  o r a l  commun.) .  T h e s e  f a c t s  are e v i - -  
d e n c e  o f  b o t h  s t r u c t u r a l  c o n t r o l  f o r  t h e r m a l  w a t e r  i n  t h e  
area a n d  poss i ! ) l e  d e e p  c i r c u l a t i o n  o f  meteoric w a t e r  a l o n g  
f a u l t s .  C h a l c e d o n y  a n d  Na-K-Ca  c h e m i c a l  g e o t h e r m o i n e t e r s  
g i v e  6 3  a n d  47OC r e s p e c t i v e l y  i n  o n e  w e l l  ( 5 s - 3 4 E - 2 6 d a b l )  i n  
t h e  T y h e e  a r e a .  Q u a r t z  p r e d i c t s  63OC f o r  t h e  s u b s u r f a c e  
t e m p e r a t u r e  i n  a n o t h e r  wel l  ( b a s i c  d a t a  2 ,  c o l u m n s  T I ,  T q ,  
'T5) . F u r t h e r  work i n  t h e  a r e a  s h o u l d  b e  c o n s i d e r e d  t o  
d e t e r m i n e  t h e  a t t i t u d e  a n d  e x a c t  p o s i t i o n  o f  t h e  c o n t r o l l i n g  
s t r u c t u r e s  t o  t a r g e t  d r i l l  h o l e s  t o  i n t e r sec t  t h e  s t r u c t u r e  
a t  p r e d e t e r m i n e d  d e p t h .  G r a v i t y ,  m a g n e t i c ,  a n d  h y d r o l o g i c  
s t u d i e s  s h o u l d  b e  p e r f o r m e d  f i r s t  t o  b e s t  d e t e r m i n e  t h e  t y p e  
o f  f o l l o w u p  a p p r o a c h e s  t o  u s e  i n  f u r t h e r  r e s e r v o i r  assess- 
m e n t  i n  t h e  P o c a t e l l o - T y h e e  area. T h i s  a r e a  is c u r r e n t l y  
b e i n g  s t u d i e d  i n  g r e a t e r  d e t a i l .  Any t h e r m a l  w a t e r  d i s c o v -  
e r e d  h e r e  c o u l d  b e  u t i l i z e d  f o r  s p a c e  h e a t i n g  a n d  i n d u s t r i a l  
u s e s  i n  P o c a t e l l o .  

A n o t h e r  a r e a  o f  t h e r m a l  water o c c u r r e n c e  is Lava Hot 
S p r i n g s  w h e r e  two g r o u p s  o f  t h e r m a l  s p r i n g s  a n d  s e v e r a l  
wells  o f  a b o v e  n o r m a l  t e n p e r a t u r e s  a r e  known. Lava Hot  
S p r i n g s  h a s  b e e n  a p o p u l a r  resor t  a r e a  f o r  y e a r s  b o a s t i n g  a  
s t a t e - o w n e d  h e a l t h  s p a .  B e f o r e  r e n o v a t i o n ,  t h e  swim mint^ 
p o o l  c o n t a i n e d  n a t u r a l  t h e r m a l  water; now, t h e  w a t e r  mus t  b e  
h e a t e d  by n a t u r a l  g a s  t o  g i v e  a c o m f o r t a b l e  swimming 
t e m p e r a t u r e .  The c i t y  is  i n t e r e s t e d  i n  f u r t h e r  d e v e l o p m e n t  
o f  t h e  r e s o u r c e ,  p a r t i c u l a r l y  f o r  s p a c e  h e a t i n g .  

McCla in  ( 1 9 7 8 )  r e p o r t e d  o n  t h e  g e o t h e r m a l  o c c u r r e n c e 5  
n e a r  Lava  Hot S p r i n g s  a n d  s t a t e d :  



F I G U R E  6 8 .  I n d e x  map o f  Bannock  C o u n t y  s h o w i n g  l o c a t i o n s  o f  
t h e r m a l  water o c c u r r e n c e s  w i t h  s u r f a c e  t e m p e r a -  
t u r e s  o f  20°C or h i g h e r .  



G e o l o g i c a l l y ,  t h e  Lava Hot S p r i n g s  a r e a  i s  a  
c o m p l i c a t e d  s t r a t i g r a p h i c  and  s t r u c t u r a l  l o c a t i o n .  
The o l d e s t  r o c k s  i n  t h e  a r e a  are P r e c a m b r i a n  a n d  
lower Cambr ian  q u a r t z i t e .  U n i t s  r e p r e s e n t i n g  
C a m b r i a n  t h r o u g h  P e n n s y l v a n i a n  s y s t e m s  a r e  p r e s e n t  
i n  t h e  area.  Most o f  t h e  r o c k s  i n  t h i s  s e c t i o n  are 
c a r b o n a t e s .  A m a j o r  u n c o n f o r m i t y  e x i s t s  b e t w e e n  
t h e  u p p e r  P a l e o z o i c  u n i t s  and  T e r t i a r y  u n i t s  o f  t h e  
area. P l i o c e n e  u n i t s  are p r e s e n t  i n  t h e  area a n d  
c o n s i s t  o f  s e d i m e n t a r y  a n d  v o l c a n i c  b r e c c i a s ,  
t u f f s ,  a s h ,  and  l a v a  f l o w s .  Most o f  t h e s e  r o c k s  
are  v a l l e y  f i l l  materials  which  h a v e  b e e n  l a r g e l y  
removed by e r o s i o n .  The f i n a l  s t r a t i g r a p h i c  u n i t  
d e p o s i t e d  i n  t h e  a r e a  are P l e i s t o c e n e  l a v a  f l o w s .  
Most  o f  t h e  P o r t n e u f  R i v e r  V a l l e y  is  u n d e r l a i n  by  
t h i s  i n t e r v a l l e y  b a s a l t  f l o w .  

D u r i n g  t h e  C r e t a c e o u s  a n d  e a r l y  T e r t i a r y ,  major 
t h r u s t  f a u l t i n g  d i s p l a c e d  t h e  P r e c a m b r i a n  a n d  
P a l e o z o i c  u n i t s  e a s t w a r d .  The area e x p e r i e n c e d  a  
p e r i o d  o f  s t r u c t u r a l  q u i e s c e n c e  d u r i n g  t h e  e a r l y  
a n d  m i d d l e  Miocene  w h i c h  was f o l l o w e d  by e x t e n s i v e  
h i g h  a n g l e  f a u l t i n g  d u r i n g  t h e  P l i o c e n e .  T h i s  l a s t  
p e r i o d  o f  t e c t o n i c  u p l i f t  c r e a t e d  t h e  p r e s e n t  f a u l t  
b l o c k  m o u n t a i n  r a n g e  o f  t h e  a r e a .  

P h y s i o g r a p h i c a l l y ,  t h e  Lava Hot S p r i n g s  a r e a  is  i n  
t h e  n o r t h e a s t e r n m o s t  c o r n e r  o f  t h e  B a s i n  a n d  Range 
P r o v i n c e .  The o c c u r r e n c e  o f  t h e r m a l  s p r i n g s  i n  t h e  
a r e a  a p p e a r s  t o  b e  r e l a t e d  t o  t h e  l o c a t i o n  o f  f a u l t  
z o n e s .  The b r e c c i a t e d  f a u l t  z o n e s  s e r v e  as  p e r -  
m e a b l e  c o n d u i t s  l e a d i n g  t h e  t h e r m a l  water u p  f r o m  
d e p t h .  

I n  t h e  c i t y  o f  Lava Hot S p r i n g s ,  two m a j o r  f a u l t  
l i n e a r s  i n t e r s e c t .  The Lava Hot S p r i n g s  f a u l t  is a 
m a j o r  n o r . t h - s o u t h  t r e n d i n g  l i n e a r  t h a t  i s  t y p i c a l  
o f  t h e  B a s i n  and  Range P r o v i n c e .  V e r t i c a l  
d i s p l a c e m e n t  a l o n g  t h i s  f a u l t  i s  s e v e r a l  t h o u s a n d  
f e e t  c r e a t i n g  t h e  f a u l t  b l o c k  m o u n t a i n  w h i c h  
d o m i n a t e s  t h e  r e l i e f  o f  t h e  a r e a .  A s e c o n d  f a u l t  
c u t s  east-west t h r o u g h  t h e  Lava  H o t  S p r i n g s  a r e a  
o f f s e t t i n g  t h e  Lava  Hot S p r i n g s  f a u l t  t o  t h e  e a s t  
s e v e r a l  h u n d r e d  f e e t .  I t  is a t  t h e  i n t e r s e c t i o n  o f  
t h e s e  two f a u l t s  t h a t  t h e  t h e r m a l  waters o f  t h e  
a r e a  are m a n i f e s t e d .  The r e l a t i o n s h i p  o f  t h e  
t h e r m a l  waters t o  t h e  t h r u s t  p l a i n  o f  t h e  r e g i o n  is  
u n c l e a r .  

The h o t  w a t e r s  o f  t h e  Lava Hot S p r i n g s  area r a n g e  
i n  t e m p e r a t u r e  f rom 21-68W.  The major s p r i n g s  
w h i c h  f e e d  t h e  F o u n d a t i o n  S p a  are 380C. The p r e s -  
e n c e  o f  f a u l t  z o n e s  c a n  b e  e a s i l y  d e t e r m i n e d  i n  t h e  



a r e a  by e x t e n s i v e  t r a v e r t i n e  d e p o s i t s .  These  t h e r -  
mal  w a t e r s  a r e  mos t  l o g i c a l l y  a s s o c i a t e d  w i t h  
d e e p e r  s o u r c e s  o f  t h e r m a l  f l u i d s  which a r e  c i r -  
c u l a t i n g  up t h r o u g h  t h e  P a l e o z o i c  u n i t s  a l o n g  t h e  
f a u l t  i n t e r s e c t i o n .  

Most o f  t h e  t h e r m a l  s p r i n g s  and w e l l s  i n  t h e  a r e a  
o c c u r  f rom t h e  b a s a l t i c  r o c k s  which u n d e r l i e  t h e  
P o r t n e u f  R i v e r  V a l l e y .  S e v e r a l  s h a l l o w  w e l l s  have  
been  dug w i t h  backhoes  t o  d e p t h s  o f  less t h a n  20 
f e e t .  Rot  f l u i d s  a r e  i n t e r s e c t e d  a l o n g  t h e  bo t tom 
c o n t a c t  o f  t h e  b a s a l t s .  T h i s  may i n d i c a t e  t h a t  
t h e r m a l  w a t e r  o f  t h e  a r e a  is r i s i n g  a l o n g  t h e  f a u l t  
z o n e s  and s p r e a d i n g  h o r i z o n t a l l y  a l o n g  t h e  b a s a l t  
c o n t a c t .  

Using t h e  sodium-potass ium-ca lc ium geothermometer ,  
a  r e s e r v o i r  t e m p e r a t u r e  of  211°C h a s  been  p re -  
d i c t e d ,  and u s i n g  s i l i c a ,  a  t e m p e r a t u r e  o f  80°C. 
I n ~ e i t h e r  c a s e ,  t h e  t e m p e r a t u r e  would be s u f f i c i e n t  
f o r  s p a c e  h e a t i n g .  A s u r f a c e  t e m p e r a t u r e  o f  71°C 
h a s  been  r e p o r t e d  on  t h e  bank o f  t h e  P o r t n e u f  R i v e r  
j u s t  west o f  t h e  s p a .  I n v e s t i g a t i o n s  a r e  p r e s e n t l y  
b e i n g  u n d e r t a k e n  t o  d e t e r m i n e  t h e  f e a s i b i l i t y  o f  
d e s i g n i n g  a  d i s t r i c t  h e a t i n g  p r o j e c t .  The r e p o r t e d  
f low ( o v e r  1500 l / m i n . )  and t h e  l o c a t i o n  a p p e a r s  t o  
f a v o r  t h i s  p r o j e c t .  A d i s t r i c t  h e a t i n g  p r o j e c t  
would a l s o  a v o i d  t h e  p r e s e n t  a p p a r e n t  i n t e r f e r e n c e  
between t h e  v e r y  s h a l l o w  i n d i v i d u a l  w e l l s  i n  towns.  

Downata Hot S p r i n g s  (12S-37E- l2ccd lS ) ,  a  p o p u l a r  r e s o r t  
a r e a  o f  l o n g  s t a n d i n g ,  r i s e s  from Q u a t e r n a r y  a l l u v i u m  n e a r  
T e r t i a r y  s e d i m e n t s .  I t  is  a s s o c i a t e d  w i t h  a n  e a s t - w e s t  
l i n e a m e n t  ( s e e  f i g u r e  6 7 ) .  I t  is 43OC a t  t h e  s u r f a c e .  
S u b s u r f a c e  t e m p e r a t u r e s  h e r e  p r o b a b l y  a r e  n o t  much h i g h e r  
t h a n  46OC, a s  e s t i m a t e d  by t h e  Na-K-Ca c h e m i c a l  geo- 
thermolneter .  These h o t  s p r i n g s  a r e  remote  enough from a  
l a r g e  p o p u l a t i o n  c e n t e r  t o  e x c l u d e  l a r g e  s c a l e  deve lopment .  
Greenhouses  o r  o t h e r  a g r i c u l t u r a l  u s e s  c o u l d  be made of  
e x c e s s  w a t e r  o v e r  and above  t h e  r e s o r t ' s  needs .  

One warm d o m e s t i c  we11 (22OC) e x i s t s  n e a r  Marsh Creek  
be tween  McCammon and Inkom. I t  h a s  n o t  been sampled.  

POWER COUNTY 

Power County h a s  one  p o p u l a r  r e s o r t  a r e a ,  I n d i a n  S p r i n g s  
(8s-31E-18dablS)  ( f i g u r e  691 ,  which h a s  been  i n  e x i s t e n c e  
f o r  many y e a r s .  I t  i s  l o c a t e d  a  few k i l o m e t e r s  s o u t h  o f  
American F a l l s .  I n d i a n  S p r i n g s  is  320C and d i s c h a r g e s  5 ,830 
l /min .  Maximum s u b s u r f a c e  t e m p e r a t u r e s  e x p e c t e d  a r e  b e s t  
r e p r e s e n t e d  by t h e  IJa-K-Ca c h e m i c a l  geothermorneter  a t  710C 
w i t h  t h e  q u a r t z  c h e m i c a l  geo thermometer  i n d i c a t i n g  630C. 



PARh'lETER M N G E  

l o w  sureace Terno. mq. c mqh 

Temperaf ure m Unknown 

FIGURE 6 9 .  I n d e x  map ofr Power  C o u n t y  s h o w m g  locations of 
t h e r m a l  w a t e r  o c c u r r e n c e s  w l t h  s u r f  ace t e m p e r a -  
t u r e s  of 20°c  or  h l g h e r .  
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Two o t h e r  s p r i n g s ,  Rockland Warm S p r i n g s  (10s-30E- 
1 3 c d c l S )  and a n  unnamed s p r i n g  (9s-28E-19acdlS)  l o c a t e d  w e s t  
o f  Massacre  Rocks S t a t e  P a r k  on  t h e  s h o r e  o f  Lake W a l c o t t ,  
a r e  undeve loped .  Rockland Warm S p r i n g s  h a s  a  c h e m i s t r y  and 
s u r f a c e  t e m p e r a t u r e  s i m i l a r  t o  I n d i a n  S p r i n g s .  

S e v e r a l  l a r g e  t r a v e r t i n e  d e p o s i t s  o c c u r  i n  Power County 
( f i g u r e  7 0 ) .  P a s t  f l o w s  o f  t h e r m a l  w a t e r  may have  d e p o s i t e d  
them. I f  t h e  t h e r m a l  s p r i n g s  c e a s e d  f l o w i n g  d u e  t o  s e l f  
s e a l i n g  from t r a v e r t i n e  d e p o s i t i o n  i n  s p r i n g  v e n t s ,  t h e r m a l  
w a t e r  m i g h t  be found  by p r o s p e c t i n g  a l o n g  known f a u l t s  n e a r  
t h e  t r a v e r t i n e  d e p o s i t s .  T r i m b l e  and C a r r  (1976 ,  p .  62-64) 
r e p o r t e d  on  t h e  geo logy  i n  t h e  Rockland and Arbon 
q u a d r a n g l e s ,  Power County.  They s t a t e d :  

T r a v e r t i n e  and  t r a v e r t i n e - c e m e n t e d  c o n g l o m e r a t e  and  
b r e c c i a  o c c u r  a t  s e v e r a l  l o c a l i t i e s  i n  t h e  Rockland 
and  Arbon q u a d r a n g l e s .  Ye l lowish -wh i t e  t r a v e r t i n e  
a s  much a s  1 . 8 3  m t h i c k  o v e r l i e s  t h e  L i t t l e  Creek  
Forma t ion  i n  t h e  v a l l e y  o f  Warm Creek  from a  p o i n t  
n e a r  I n d i a n  S p r i n g s  t o  a  p o i n t  n e a r  t h e  community 
o f  Nee ley .  An i s o l a t e d  e x p o s u r e  of  t r a v e r t i n e  
a p p a r e n t l y  o v e r l i e s  b a s a l t  o f  t h e  Massacre  Vol- 
c a n i c ~  on t h e  e a s t  s i d e  o f  t h e  v a l l e y  o f  Rock 
C r e e k ,  i n  t h e  SW1/4 NE1/4 s e c .  1 3 ,  T.9S.,  R.3lE. 
S e v e r a l  o u t c r o p s  o f  t r a v e r t i n e  o v e r l i e  a l l u v i a l  
p e b b l y  s i l t  o r  g r a v e l  t h a t ,  i n  t u r n ,  r e s t s  on t h e  
S t a r l i g h t  Fo rma t ion  (1) on t h e  n o r t h  s i d e  o f  Rocky 
Hollow e a s t  o f  t h e  highway between American F a l l s  
and  Rockland ( S t a t e  Highway 3 7 ) ,  ( 2 )  i n  s e c s .  28 
and  29 ,  T.9S., R.31E., be tween  Rocky Hollow and 
S p r i n g  Creek  and ( 3 )  a l o n g  t h e  v a l l e y  o f  S p r i n g  
Creek .  

T r a v e r t i n e  and  t r a v e r t i n e - c e m e n t e d  cong lomera t e  and  
b r e c c i a  a r e  exposed  i n  t h e  v a l l e y  o f  E a s t  Fork Rock 
Creek  and i n  Sand Hollow and Dry Hollow i n  t h e  
Rockland q u a d r a n g l e  and a r e  exposed  i n  t h e  a r e a  o f  
P e t e  L i s h  Canyotl, Howard F l a t ,  and Warner F l a t  i n  
t h e  Arbon q u a d r a n g l e .  The t h i c k e s t  t r a v e r t i n e  
d e p o s i t s  a r e  a d j a c e n t  t o  t h e  f r o n t a l  f a u l t  o f  t h e  
Deep Creek  Mounta ins  and  t o  a  normal  f a u l t  o f  l a r g e  
d i s p l a c e m e n t  i n  t h e  Arbon q u a d r a n g l e .  I n  Sand 
Hol low,  t r a v e r t i n e - c e m e n t e d  cong lomera t e  i m m e -  
d i a t e l y  a d j a c e n t  t o  t h e  f r o n t a l  f a u l t  i s  a b o u t  68 m 
t h i c k  and e n d s  a b r u p t l y  on  t h e  e a s t  a t  a  b r e c c i a  
zone .  I n  t h e  v a l l e y  o f  E a s t  Fork  Rock Creek ,  i t  is 
more t h a n  1 5  m t h i c k .  T r a v e r t i n e  is  found down- 
v a l l e y  from t h e  f a u l t  f o r  a s  much a s  5 km i n  some 
p l a c e s  and a p p e a r s  t o  be younger  t h a n  t h e  c o a r s e  
pediment  g r a v e l  i n  t h i s  a r e a .  

'The volume o f  t r a v e r t i n e - c e m e n t e d  b r e c c i a  a t  t h e  
i o c a l i t y  i n  t h e  Arbon q u a d r a n g l e  is  n o t a b l e .  An 
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FIGURE 70. Travertine deposits and associated known springs 
in southeastern Idaho (modified from Bodnar and 
Bush, 1978). 



area more t h a n  4  km l o n g  a n d  l o c a l l y  more t h a n  h a l f  
a m i l e  w i d e  b e t w e e n  P e t e  L i s h  Canyon a n d  Warner  F l a t  
is c o m p l e t e l y  c o v e r e d .  L o c a l l y ,  t h i s  d e p o s i t  p r o b -  
a b l y  is more t h a n  1 5 0  m t h i c k .  The b r e c c i a  is  com- 
p o s e d  i n a i n l y  o f  f r a g m e n t s  0 . 6 5  - 1 . 2 5  m across o f  
P a l e o z o i c  r o c k s  i n  a t r a v e r t i n e  m a t r i x .  T r a v e r t i n e -  
c e m e n t e d  s a n d s t o n e  a n d  t u f f a c e o u s  s a n d s t o n e  is 
l o c a l l y  i n t e r b e d d e d  w i t h  t h e  b r e c c i a .  

The  coinmon o c c u r r e n c e s  o f  t r a v e r t i n e - c e m e n t e d  con-  
g l o m e r a t e  and  b r e c c i a  a d j a c e n t  t o  major f a u l t s ,  a n d  
t h e  a b u n d a n c e  o f  t r a v e r t i n e  n e a r  I n d i a n  S p r i n g s ,  a  
h o t  s p r i n g  a p p a r e n t l y  o n  a f a u l t  l i n e ,  i n d i c a t e  t h a t  
t h e  t r a v e r t i n e  was d e p o s i t e d  by water c o n t a i n i n g  a 
h i g h  p e r c e n t a g e  o f  c a l c i u m  c a r b o n a t e  t h a t  i s s u e d  
f r o m  a r t e s i a n  s p r i n g s  a l o n g  t h e  f a u l t s .  

A l a t e  P l e i s t o c e n e  a g e  f o r  most o f  t h e  t r a v e r t i n e  is 
s u g g e s t e d  by two l i n e s  o f  e v i d e n c e .  F i r s t ,  t h e  
i s o l a t e d  e x p o s u r e  o f  t r a v e r t i n e  o v e r l y i n g  b a s a l t  
e a s t  o f  Rock C r e e k ,  i n  t h e  SE1/4 NW1/4 sec. 1 3 ,  
T .9S,  R. 30E. ,  c o n t a i n s  m o l l u s k s  o f  p o s s i b l e  
P l e i s t o c e n e  a g e  (USGS C e n o z o i c  loc.  21644)  . 
A c c o r d i n g  t o  D.W. T a y l o r  ( w r i t t e n  commun., 1 9 5 9 )  t h e  
a b s e n c e  o f  e x t i n c t  s p e c i e s  t e n d s  t o  s u g g e s t  a l a t e  
P l e i s t o c e n e  a g e ,  b u t  t h e  small number o f  s p e c i e s  
inakes e v e n  t h i s  a g e  u n c e r t a i n .  The s t r a t i g r a p h i c  
p o s i t i o n ,  i n  s e v e r a l  l o c a l i t i e s ,  o f  t h e  t r a v e r t i n e  
a b o v e  g r a v e l  t h a t  p r o b a b l y  is  g e n e r a l l y  e q u i v a l e n t  
t o  t h e  Sunbeam F o r m a t i o n  a l so  s u g g e s t s  a l a t e  
P l e i s t o c e n e  a g e  f o r  much o f  t h e  d e p o s i t .  E a s t w a r d  
d i p s  i n  t h e  t r a v e r t i n e  c e m e n t e d  b r e c c i a  a n d  
s a n d s t o n e  i n  t h e  Arbon q u a d r a n g l e  i n d i c a t e  t h a t  
t h e r e  h a s  b e e n  renewed  t e c t o n i c  movement a l o n g  t h e  
m a j o r  f a u l t  a f t e r  d e p o s i t i o n  o f  t h e  t r a v e r t i n e .  
T h i s  s u g g e s t s  t h a t  t h e s e  d e p o s i t s  a r e  somewhat o l d e r  
t h a n  f l a t - l y i n g  d e p o s i t s  west o f  t h e  f r o n t a l  f a u l t  
o f  t h e  Deep C r e e k  M o u n t a i n s .  

R I N G H A M  COUNTY 

Only  two t h e r m a l  s p r i n g s  are  known i n  Bingham C o u n t y  
( f i g u r e  7 1 ) .  B o t h  are o f  l o w  t e m p e r a t u r e .  Y a n d a l l  S p r i n g s  
(3s -37E-31dbb lS)  i s  l o c a t e d  a t  t h e  b a s e  o f  Y a n d a l l  M o u n t a i n  
a l o n g  a f a u l t  i n  P a l e o z o i c  l i m e s t o n e .  I t  i s s u e s  f r o m  
s e v e r a l  v e n t s  a t  22 - 32OC. T h i s  is  a  f a i r l y  l a r g e  s p r i n g ,  
d i s c h a r g i n g  5 ,700  l / m i n  and  is  u s e d  f o r  i r r i g a t i o n .  
D i s s o l v e d  s o l i d s  a r e  o n l y  1 9 7  mg/l .  S u b s u r f a c e  t e m p e r a t u r e  
p r o b a b l y  w i l l  n o t  e x c e e d  3S°C, a s  p r e d i c t e d  b y  t h e  c h a l c e d -  
o n y  c h e m i c a l  g e o t h e r m o r n e t e r .  

A l k a l i  F l a t  W a r m  S p r i n g s  (4s -38E-28ddd lS)  is a  small 
seep s i t u a t e d  i n  a bowl i n  t r a v e r t i n e  a n d  c l o s e l y  r e s e m b l e s  





s p r i n g s  f o u n d  i n  C a r i b o u  County .  I t  h a s  a s u r f a c e  tem- 
p e r a t u r e  o f  34OC, d i s c h a r g e s  a b o u t  7 5  l / m i n  a n d  is  l o c a t e d  
i n  t h e  Gay Mine ( p h o s p h a t e )  a r e a .  T h e r m a l  w a t e r  i n  t h i s  
a r e a  c o u l d  p o s s i b l y  b e  u s e d  i n  w i n t e r  ~ n i n i n g  o p e r a t i o n s .  
T h e  s p r i n g  is p r e s e n t l y  u s e d  f o r  s t o c k  water. S u b s u r f a c e  
t e m p e r a t u r e s  a re  p r e d i c t e d  t o  b e  a b o u t  58OC by t h e  c h a l c e d -  
o n y  c h e m i c a l  y e o t h e r m o r n e t e r .  

D o n a l d s o n  a n d  A p p l e g a t e  ( 1 9 7 9 )  r e p o r t e d  t h a t :  

The  p r e l i m i n a r y  G r a v i t y  Map o f  s o u t h e r n  I d a h o  
(Mabey,  P e t e r s o n  a n d  W i l s o n ,  1 9 7 4 )  d e f i n e s  a p romi -  
n e n t  low a b o u t  1 2  m i l e s  s o u t h  o f  B l a c k f o o t  ( f i g u r e  
7 2 ) .  An e a s t - n o r t h e a s t  p r o f i l e  t h r o u g h  t h i s  
anomaly  ( f i g u r e  7 3 )  d e f i n e s  a 2 2 . 5  mga l  l o w  w h i c h ,  
a s s u m i n g  a 0 .4  g m / c ~ n 3  d e n s i t y  c o n t r a s t ,  r e s u l t s  i n  
c a l c u l a t i o n s  e s t i m a t i n g  a b a s i n  d e p t h  o f  a b o u t  
1 , 3 4 2  m .  A s t e e p  g r a v i t y  g r a d i e n t  o n  t h e  e a s t  s i d e  
o f  t h e  anoinaly  is  v e r y  s u g g e s t i v e  o f  a  f a u l t  b u t  
t h e  e q u i - d i m e n s i o n a l  n a t u r e  o f  t h e  m a i n  p a r t  o f  t h e  
anomaly  d o e s  n o t  s u g g e s t  a p r e f e r r e d  d i r e c t i o n  o f  
v a l l e y  s t r i k e .  W i t k i n d  ( 1 9 7 5 )  d e f i n e s  a 1 0 5  km 
l o n g  a c t i v e  f a u l t  w h i c h  is t e r ~ n i n a t e d  i n  t h e  
v i c i n i t y  o f  t h e  e a s t  f l a n k  o f  t h e  g r a v i t y  anomaly  
( f i g u r e  1 5 ) .  T h i s  f a u l t  h a s  b e e n  r e c u r r e n t l y  
a c t i v e  s i n c e  M i d d l e  Miocene time. E a s t  o f  t h i s  
a n o m a l y ,  g r a v i t y  is q u i t e  f e a t u r e l e s s  a n d  e x h i b i t s  
o n l y  a r e g i o n a l  g r a d i e n t  o f  a b o u t  - . 6 4  mgal/km 
e a s t w a r d .  Day ( 1 9 7 4 )  h a s  mapped a l i n e a m e n t  f r o m  
ERTS i m a g e r y  ( f i g u r e  9 )  which  a p p r o x i m a t e s  a  p o r -  
t i o n  o f  t h e  Witlcind f a u l t  b u t  t e r m i n a t e s  b e f o r e  
r e a c h i n g  t h e  g r a v i t y  a n o m a l y .  I n  t h e  v i c i n i t y  o f  
t h e  g r a v i t y  a n o m a l y ,  Day h a s  mapped s e v e r a l  n o r t h -  
e a s t  t r e n d i n < ]  l i n e a r s  w h i c h  p a r a l l e l  t h e  t r e n d  o f  
t h e  e a s t e r n  Snake  R i v e r  P l a i n ,  o n l y  a s h o r t  
d i s t a n c e  n o r t h w a r d  ( f i g u r e  9 ) .  I t  is p r o b a b l y  
s i g n i f i c a n t  t h a t  g r a v i t y  c o n t o u r s  e n c l o s i n g  t h e  
m a i n  p o r t i o n  o f  t h e  p r e v i o u s l y  m e n t i o n e d  anomaly  
a r e  d i s t o r t e d  t o w a r d  t h e  n o r t h e a s t  ( f i g u r e  7 2 )  . 
G r a v i t y ,  mapped l i n e a m e n t s  a n d  a p r o m i n e n t  f a u l t  
i n t e r r u p t i o n  a l l  i n d i c a t e  e f f e c t s  o f  t h e  f o r c e  o r  
f o r c e s  r e s p o n s i b l e  f o r  t h e  p r e s e n c e  o f  t h e  e a s t e r n  
S n a k e  R i v e r  P l a i n  a n d  t h e  c o m p l e x i t y  e x p e c t e d  i n  
t h e  t r a n s i t i o n  i n t o  t h i s  d o m i n a t i n g  s t r u c t u r a l  
f e a t u r e .  

BONNEVILLE COUNTY 

T h r e e  t h e r m a l  s p r i n y  areas are  l o c a t e d  i n  B o n n e v i l l e  
C o u n t y  a n d  warin w a t e r  o f  20°C h a s  b e e n  e n c o u n t e r e d  b y  w e l l  
d r i l l i n g  n e a r  Ammon west o f  I d a h o  F a l l s  ( f i g u r e  7 4 ) .  A l p i n e  
Warm S p r i n y s  ( 2 S - 4 6 E - l 9 c a d l S ) ,  t h e  h o t t e s t  a t  37OC, is  now 
c o v e r e d  by t h e  waters o f  P a l i s a d e s  R e s e r v o i r .  A s a m p l e  o f  
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FIGURE 7 4 ,  Index  map of B o n n e v i l l e  Countv showina l o c a t i o n s  o f  t h e r m a l  
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t h i s  g r o u p  o f  s p r i n g s  was o b t a i n e d  d u r i n g  l o w  water c a u s e d  
b y  t h e  d r o u g h t  o f  1 9 7 7 .  S u b s u r f a c e  t e m p e r a t u r e  h e r e  m i g h t  
b e  61°C a s  p r e d i c t e d  by t h e  c h a l c e d o n y  c h e m i c a l  
g e o t h e r m o m e t e r .  

Brockman C r e e k  H o t  S p r i n g s  (2s -42E-26dcd lS)  i s  35OC, 
d i s c h a r g e s  49 l / m i n  and  b u b b l e s  g a s .  

F a l l  C r e e k  M i n e r a l  S p r i n g s  ( IN-43E-9cbblS)  is t h e  cool- 
e s t  t h e r m a l  s p r i n g  a t  25OC. I t  d i s c h a r g e s  w a t e r  a l o n g  a  
t h r e e - f o u r t h s  mi le  l o n g  s t r e t c h  o f  F a l l  C r e e k  a n d  d e p o s i t s  
t r a v e r t i n e  i n  s e v e r a l  l o c a t i o n s .  The s p r i n g  a p p e a r s  t o  b e  
f a u l t  c o n t r o l l e d .  

S u b s u r f a c e  t e m p e r a t u r e s  i n  t h e s e  a r e a s  a re  b e s t  repre- 
s e n t e d  by t h e  c h a l c e d o n y  ( T 4 ,  b a s i c  d a t a  t a b l e  2 )  t e m -  
p e r a t u r e ,  w i t h  t h e  e x c e p t i o n  o f  F a l l  C r e e k  M i n e r a l  S p r i n g ,  
w h e r e  q u a r t z  (T1) may b e  t h e  b e s t  e s t i m a t e d  s u b s u r f a c e  
t e m p e r a t u r e .  A t  F a l l  C r e e k ,  s u b s u r f a c e  t e m p e r a t u r e s  may 
a p p r o a c h  40°C, w h i l e  a t  Brockman C r e e k  and  A l p i n e  W a r m  
S p r i n g s ,  s u b s u r f a c e  t e m p e r a t u r e s  m i g h t  b e  as  h i g h  a s  3 8  and  
61°C, r e s p e c t i v e l y .  

T h i s  a r e a  l i es  a l o n g  w h a t  i s  l o c a l l y  known g e o l o g i c a l l y  
a s  t h e  Heise A l p i n e  T r e n d .  

MADISON COUNTY 

Madison  C o u n t y  n e a r  Rexburg  and  Frernont  C o u n t y  n e a r  
Newdale  h a v e  b e e n  s c e n e s  o f  i n t e n s e  g e o t h e r m a l  r e s e a r c h  
a c t i v i t y  by  t h e  DOE a n d  t h e  USGS. S i n c e  t h e  d e s t r u c t i o n  o f  
S u g a r  C i t y  by t h e  T e t o n  Dam f a i l u r e  a n d  f l o o d  o f  1 9 7 6 ,  
e f f o r t s  h a v e  b e e n  a i m e d  a t  f i n d i n g  a  t h e r m a l  s o u r c e  t o  h e a t  
t h e  r e b u i l t  town o f  S u g a r  C i t y .  The area l i e s  a l o n g  t h e  
s o u t h e r n  m a r g i n  o f  t h e  e a s t e r n  S n a k e  R i v e r  P l a i n  i n  a zone  
o f  h i g h  h e a t  f l o w  r e c o g n i z e d  by B r o t t  and  o t h e r s ,  1 9 7 6 .  
H e a t  f l o w  v a l u e s  i n  e x c e s s  o f  5  HFU e x t e n d  i n  a  n o r t h e a s t -  
s o u t h w e s t  zone  f r o m  Rexburg  t o  Newdale .  S e v e r a l .  t h e r m a l  
wel ls  a r e  a l s o  known h e r e  ( t i g u r e  7 5 ) .  The Na-K-Ca c h e m i c a l  
geothermome ter  p r e d i c t s  a  s h a l l o w  warm w a t e r  s y s t e m  w i t h  
t e m p e r a t u r e s  t h a t  m i g h t  r a n g e  b e t w e e n  30 and  810C. 

Mabey ( 1 9 7 8 )  r e p o r t s :  

A c a l d e r a  complex  i n  t h e  Rexburg  area o f  t h e  
e a s t e r n  S n a k e  R i v e r  P l a i n  h a s  b e e n  d e f i n e d  o n  t h e  
b a s i s  o f  g e o l o g i c  e v i d e n c e  p r o v i d e d  by W.J. P r o s t k a  
a n d  G - F .  Embree ( w r i t t e n  c o m m u n i c a t i o n ,  1 9 7 7 )  a n d  
named t h e  Rexburg  c a l d e r a  complex  ( f i g u r e  7 6 ) -  
G e o t h e r m a l  r e s o u r c e s  i n  t h e  Rexburg  a r e a  a r e  l i k e l y  
t o  b e  r e l a t e d  d i r e c t l y  o r  i n d i r e c t l y  by t h i s  
c a l d e r a  c o m p l e x ,  



FIGURE 75. I n d e x  map o f  Madison  a n d  J e f f e r s o n  c o u n t i e s  s h o w i n g  l o c a t i o n s  o f  
t h e r m a l  water o c c u r r e n c e s  w i t h  s u r f a c e  t e m p e r a t u r e s  o f  20°C or 
h i g h e r .  

Lou Surface Temo. oeg. C Kiqh 



F I G U R E  7 6 .  Bouyuer  g r a v i t y  anomaly  map o f  s o u t h e a s t e r n  I d a h o  
s h o w i n g  t h e  l o c a t i o n  o f  t h e  Rexburg  c a l d e r a  com- 
p l e x  ( f r o m  Mabey, 1 9 7 8 ) .  
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A g r a v i t y  map o f  t h e  c a l d e r a  c o m p l e x  (Mabey,  1 9 7 8 )  is 
shown i n  f i g u r e  7 7 .  

Mabey ( 1 9 7 8 )  f u r t h e r  reports:  

T h e  b o u n d a r y  o f  t h e  R e x b u r g  c a l d e r a  complex  is b e s t  
d e f i n e d  by t h e  s u r f a c e  g e o l o g y  i n  t h e  s o u t h e a s t e r n  
q u a d r a n t ,  and  h e r e  t h e r e  is  v e r y  good c o r r e l a t i o n  
b e t w e e n  t h e  b o u n d a r y  o f  t h e  R e x b u r g  g r a v i t y  low a n d  
t h e  c a l d e r a  complex  b o u n d a r y .  On t h e  west a n d  
n o r t h  t h e  g r a v i t y  d a t a  may b e  t h e  b e s t  i n f o r m a t i o n  
a v a i l a b l e  o n  t h e  b o u n d a r y  o f  t h e  c a l d e r a  c o m p l e x ,  
a n d  t h e  i n f e r r e d  b o u n d a r y  o f  t h e  c a l d e r a  c o m p l e x  
shown i n  f i g u r e  7 7  c o i n c i d e s  w i t h  t h e  e d g e  o f  t h e  
n e g a t i v e  mass anomaly  i n d i c a t e d  by t h e  g r a v i t y  
d a t a .  To t h e  n o r t h e a s t  t h e  c a l d e r a  complex  a p p e a r s  
t o  o v e r l a p  a n o t h e r  d e p r e s s i o n ,  a n d  t h e  m a r g i n  h e r e  
is n o t  wel l  d e f i n e d  by e i t h e r  t h e  g e o l o g y  or t h e  
g r a v i t y  d a t a .  The i n f e r r e d  b o u n d a r y  h e r e  is 
p r i m a r i l y  a c o n n e c t i o n  o f  t h e  b e t t e r  d e f i n e d  
s e g m e n t s .  The l o w e s t  g r a v i t y  v a l u e s  o c c u r  i n  t h e  
e a s t e r n  a n d  w e s t e r n  p a r t s  o f  t h e  c a l d e r a  c o m p l e x ,  
n e a r  Menan B u t t e s  a n d  e a s t  o f  R e x b u r g .  The s u b d u e d  
h i g h  b e t w e e n  t h e s e  lows a p p e a r s  t o  be a  
n o r t h w e s t w a r d - t r e n d i n g  g r a v i t y  h i g h  c e n t e r e d  o v e r  
Heise Hot S p r i n g s  a n d  a s o u t h w e s t - t r e n d i n g  h i g h  
west o f  S u g a r  C i t y .  

G r a v i t y  lows a s s o c i a t e d  w i t h  c a l d e r a s  i n  t h e  
w e s t e r n  U n i t e d  S t a t e s  u s u a l l y  r e s u l t  f r o m  t w o  
s o u r c e s :  low d e n s i t y  f i l l  w i t h i n  t h e  c a l d e r a  or  a n  
u n d e r l y i n g  body o f  i n t r u s i v e  r o c k  t h a t  is  less 
d e n s e  t h a n  t h e  e n c l o s i n g  b a s e m e n t .  The c o i n c i d e n c e  
o f  t h e  s o u t h w e s t e r n  b o u n d a r y  o f  t h e  Rexburg  c a l d e r a  
c o m p l e x  w i t h  s teep g r a v i t y  g r a d i e n t s  s u g g e s t s  a 
n e a r - s u r f a c e  s o u r c e ,  c a l d e r a  f i l l .  E x c e p t  i n  t h e  
v i c i n i t y  o f  t h e  g r a v i t y  h i g h  a t  Heise Hot S p r i n g s ,  
t h e  r o c k s  e x p o s e d  or p e n e t r a t e d  by d r i l l  h o l e s  as 
d e e p  a s  420 m i n  t h e  area o f  t h e  g r a v i t y  low are 
stream g r a v e l s ,  b a s a l t .  and  w e l d e d  t u f f  o f  
Q u a t e r n a r y  a g e ,  a n d  P l i o c e n e  r h y o l i t e .  No a t t e m p t  
h a s  b e e n  made t o  d e t e r m i n e  t h e  d e n s i t y  o f  t h e s e  
r o c k s  i n  t h e  area o f  t h e  Rexburg  c a l d e r a  c o m p l e x ,  
b u t  t h e  a v e r a g e  b u l k  d e n s i t y  o f  s i m i l a r  r o c k s  i n  
t h e  r e g i o n  r a n g e s  f r o m  a b o u t  2 . 0  t o  2 .65 g  p e r  c m 3 .  
The  a v e r a g e  b u l k  d e n s i t y  o f  p r e - T e r t i a r y  r o c k s  i n  
t h e  r e g i o n  is  a b o u t  2 . 6 5  g  p e r  cm3. Thus  a mass o f  
t h e  l o w - d e n s i t y  Q u a t e r n a r y  a n d  T e r t i a r y  s e d i m e n t a r y  
a n d  v o l c a n i c  r o c k  e n c l o s e d  by p r e - T e r t i a r y  r o c k  
would  p r o d u c e  a g r a v i t y  low, a n d  t h i s  seems a p r o b -  
a b l e  c a u s e  o f  a  m a j o r  p a r t  o f  t h e  low. Nowhere 
d o e s  t h e  g r a v i t y  anomaly  r e q u i r e  a  d e e p  s o u r c e ,  
a l t h o u g h  t h e  e x i s t e n c e  o f  s u c h  a  s o u r c e  smaller i n  



FIGURE 7 7 .  Bouguer  g r a v i t y  anomaly  map o f  t h e  Rexburg  a rea  
s h o w i n g  t h e  o u t l i n e  o f  t h e  Rexl -g c a l d e r a  com- 
p l e x  a s  i n f e r r e d  f r o m  t h e  g r a v i t y  d a t a .  C o n t o u r  
i n t e r v a l  is  2 m i l l i g a l s  ( f r o m  Mabey, 1 9 7 8 ) .  



e x t e n t  t h a n  t h e  i n f e r r e d  c a l d e r a  complex is n o t  
i n c o n s i s t e n t  w i t h  t h e  g r a v i t y  d a t a .  

Al though t h e  Rexbury g r a v i t y  low a p p e a r s  i n  l a r g e  
p a r t  t o  r e f l e c t  f i l l  w i t h i n  t h e  Rexburg c a l d e r a  
complex,  a  p r e c i s e  q u a n t i t a t i v e  i n t e r p r e t a t i o n  o f  
t h e  anomaly is n o t  j u s t i f i e d .  The a m p l i t u d e  o f  t h e  
g r a v i t y  low c a n n o t  b e  a c c u r a t e l y  d e t e r m i n e d  b e c a u s e  
o f  u n c e r t a i n t i e s  i n  i s o l a t i n g  t h e  anomaly from t h e  
more r e g i o n a l  h i g h  a s s o c i a t e d  w i t h  t h e  e a s t e r n  
Snake R i v e r  P l a i n .  No a p p r o x i m a t i o n  o f  t h e  
r e g i o n a l  g r a v i t y  anomaly o v e r  t h e  Snake R i v e r  P l a i n  
c a n  be computed by assuming t h a t  a  l i n e a r  r e l a -  
t i o n s h i p  e x i s t s  between t h e  g r a v i t y  anomaly and 
topography  (Mabey, 1 9 6 6 ) .  However, i n  t h e  
n o r t h e a s t  p a r t  o f  t h e  Snake R i v e r  P l a i n ,  t h e  a r e a  
o v e r  which t h e  e l e v a t i o n s  a r e  a v e r a g e d  s t r o n g l y  
a f f e c t s  t h e  r e g i o n a l  d e t e r m i n e d  and t h u s  t h e  ampl i -  
t u d e  o f  t h e  computed r e s i d u a l .  Even i f  t h e  l o c a l  
low c o u l d  be i s o l a t e d  from t h e  r e g i o n a l  h i g h ,  t h e  
f i l l  and t h e  e n c l o s i n g  r o c k  c a n n o t  be a c c u t a t e l y  
e s t i m a t e d .  A l s o  t h e  p o s s i b i l i t y  o f  a  s i g n i f i c a n t  
c o n t r i b u t i o n  t o  t h e  g r a v i t y  anomaly by an  
u n d e r l y i n y  i n t r u s i v e  body c a n n o t  be d i s c o u n t e d .  
The r e s i d u a l  a m p l i t u d e  o f  g r a v i t y  is  e s t i m a t e d  t o  
b e  a b o u t  20 mgals .  The a v e r a g e  d e n s i t y  c o n t r a s t  
be tween  t h e  f i l l  and t h e  e n c l o s i n g  r o c k  i s  l i k e l y  
t o  b e  between 0 .2  and 0 . 5  g  p e r  cm3. A 20-mgal 
anomaly c o u l d  be produced  by a  t h i c k n e s s  o f  1 t o  
2.5 km o f  r o c k s  hav ing  t h i s  d e n s i t y  c o n t r a s t .  

Green Canyon ( P i n c o c k )  Hot S p r i n g  (5N-43E-6bcalS) l i e s  on  
t h e  c a l d e r a  marg in  ( f i g u r e  7 7 ) .  The q u a r t z  c h e m i c a l  geo- 
thermometer  ( T I ,  b a s i c  d a t a  t a b l e  2 )  g i v e s  a n  e s t i m a t e  t h a t  
t h e r m a l  w a t e r  f e e d i n g  t h e  Green Canyon Hot S p r i n g s  may o n l y  
have  been  a s  h o t  a s  720C. 

JEFFERSON COUNTY 

Only one  t h e r m a l  w a t e r  o c c u r r e n c e  i s  known i n  J e f f e r s o n  
County ( f i g u r e  7 5 ) .  Neise Hot S p r i n g s  (4N-40E-25ddalS),  a n  
e s t a b l i s h e d  p o p u l a r  r e s o r t  a r e a  l o c a t e d  n e a r  t h e  S o u t h  Fork  
o f  t h e  Snake R i v e r  n e a r  t h e  edge  o f  t h e  Snake R i v e r  P l a i n ,  
i s  i n  t h e  e x t r e m e  s o u t h e a s t e r n  p a r t  o f  t h e  c o u n t y .  S u r f a c e  
t e m p e r a t u r e  is  49OC. The q u a r t z  c h e m i c a l  geo thermometer  
g i v e s  a n  e s t i m a t e  o f  a  s u b s u r f a c e  t e m p e r a t u r e  o f  7g°C. T h i s  
s p r i n g  d e p o s i t s  f r e e  s u l f u r  and t r a v e r t i n e  and h a s  a  
d i s t i n c t  s u l f u r  o d o r .  I t  i s s u e s  f rom T e r t i a r y  s i l i c i c  
v o l c a n i c  r o c k s  a l o n g  a  n o r t h w e s t - t r e n d i n g  f a u l t .  H e i s e  l i es  
w i t h i n  and  n e a r  t h e  s o u t h e r n  marg in  o f  t h e  Rexburg c a l d e r a  
on  a  l a r g e  g r a v i t y  h i g h .  

Mabey ( 1 9 7 8 )  r e p o r t s :  



The most p r o m i n e n t  l oca l  g r a v i t y  a n d  m a g n e t i c  ano-  
malies are h i g h s  w i t h i n  t h e  Rexburg  c a l d e r a  complex  
i n  t h e  area o f  Heise Hot S p r i n g s  ( f i g u r e  7 7 . )  
A l t h o u g h  t h e  c res ts  o f  t h e  a n o m a l i e s  are c o i n -  
c i d e n t ,  t h e  e x t e n t  o f  t h e  a n o m a l k e s  are d i f f e r e n t  
a n d  t h e y  c a n n o t  r e f l e c t  e n t i r e l y  t h e  same m a s s .  
M e s o z o i c  s e d i m e n t a r y  r o c k s  o v e r l a i n  b y  P l i o c e n e  
r h y o l i t e  f l o w s  a n d  w e l d e d  t u f f s  are e x p o s e d  i n  t h e  
area o f  t h e  a n o m a l i e s .  R h y o l i t e  d i k e s  a r e  l o c a l l y  
a b u n d a n t .  The n o r t h w e s t -  t r e n d i n g  Heise f a u l t  
( P r o s t k a  and  Hackman, 1 9 7 4 ) ,  w h i c h  f o r m s  a 
s o u t h w e s t - f a c i n g  s c a r p  l o c a l l y  300 m h i g h ,  is 
p a r a l l e l  t o  a n d  n e a r  t h e  c res t  o f  t h e  a n o m a l i e s .  
The  c o r r e l a t i o n  b e t w e e n  t h e  g r a v i t y  h i g h  a n d  
o u t c r o p p i n g  M e s o z o i c  s e d i m e n t a r y  r o c k  s u g g e s t s  t h a t  
t h e  g r a v i t y  anomaly  r e f l e c t s  i n  l a r g e  p a r t  a  s t r u c -  
t u r a l  h i g h  e l e v a t i n g  t h e  more d e n s e  p r e - T e r t  i a r y  
r o c k s .  The s h a p e  a n d  e x t e n t  o f  t h e  m a g n e t i c  
a n o m a l y ,  t h e  a b u n d a n t  r h y o l i t e  d i k e s  i n  t h e  a rea ,  
a n d  t h e  i n d i c a t i o n  by t h e  m a g n e t i c  gradients t h a t  
t h e  s o u r c e  l i e s  b e l o w  t h e  s u r f a c e  a l l  s u g g e s t  t h a t  
a m a j o r  p a r t  o f  t h e  m a g n e t i c  h i g h  i s  p r o d u c e d  b y  a 
l a r g e  b u r i e d  i n t r u s i v e  body.  Some f e a t u r e s  o f  t h e  
magne t i c  anomaly  r e f l e c t  t h e  n e a r - s u r f  ace v o l c a n i c  
r o c k s .  

Heise Hot S p r i n g s  and  t h e  w a r m  s p r i n g s  t o  t h e  
n o r t h w e s t  o c c u r  a l o n g  t h e  c res t  o f  t h e  g r a v i t y  a n d  
m a g n e t i c  h i g h s .  The s p r i n g s  are i n  a  s t r u c t u r a l l y  
complex  area w h e r e  n o r t h w e s t - t r e n d i n g  f a u l t s ,  p r o b -  
a b l y  r e l a t e d  t o  t h e  B a s i n  and  Range s t r u c t u r e  o f  
Swan a n d  Grand  v a l l e y s ,  d i s p l a c e  a s t r u c t u r a l  h i g h  
o v e r  t h e  i n f e r r e d  i n t r u s i v e  body .  A l t h o u g h  t h e  
Heise f a u l t  f o r m s  a p r o m i n e n t  s o u t h w e s t - f a c i n g  
s c a r p  a n d  t h e  p r e s e n c e  o f  t h e  S n a k e  R i v e r  a g a i n s t  
t h i s  s c a r p  a t t e s t s  to  r e c e n t  movement o f  t h e  f a u l t ,  
t h e  g e o p h y s i c a l  d a t a  i n d i c a t e  t h a t  t h e  Heise f a u l t  
is  n e a r  t h e  c r e s t  o f  t h e  s t r u c t u r a l  h i g h .  

T h e  n o r t h  s i d e  o f  t h e  m a g n e t i c  h i g h  is a n  east-  
t r e n d i n g  z o n e  t h a t  c o i n c i d e s  w i t h  a s u b t l e  eas t  
t r e n d  i n  t h e  g r a v i t y  anomaly  c o n t o u r s .  The zone  
c o i n c i d e s  w i t h  w e s t - t r e n d i n g  s e g m e n t s  o f  major 
c a n y o n s  a n d  is  n o r t h  o f  t h e  n o r t h e r n m o s t  o u t c r o p s  
o f  r h y o l i t e .  A n o t h e r  e a s t - t r e n d i n g  g r a v i t y  f e a t u r e  
is a p p a r e n t  a b o u t  5 km f a r t h e r  n o r t h .  

A b o u t  8  km e a s t  o f  Heise H o t  S p r i n g s  a r e  c o i n c i d e n t  
g r a v i t y  a n d  m a g n e t i c  lows ( f i g u r e  7 8 ) .  The c a u s e  
o f  t h e  lows i s  n o t  a p p a r e n t  o n  t h e  g e o l o g i c  map o f  
P r o s t k a  a n d  Hackman ( 1 9 7 4 ) .  The a n o m a l i e s  a p p e a r  
t o  r e f l e c t  a zone  i n  w h i c h  b o t h  t h e  d e n s i t y  and  
m a g n e t i z a t i o n  o f  t h e  u n d e r l y i n g  r o c k s  are lower 
t h a n  t h o s e  o f  t h e  e n c l o s i n g  r o c k s .  





Pincock  Hot S p r i n g ,  on t h e  e a s t  edge  o f  t h e  Rexburg 
c a l d e r a ,  l i e s  midway betwen two f l i g h t  l i n e s  a b o u t  
9  km a p a r t  o n  t h e  r e g i o n a l  map ( f i g u r e  7 8 ) .  Along 
b o t h  f l i g h t  l i n e s  a magne t i c  h i g h  was measured 
o p p o s i t e  t h e  h o t  s p r i n g .  Al though e x i s t i n g  d a t a  
a r e  n o t  a d e q u a t e  t o  d e f i n e  t h i s  anomaly,  t h e  d a t a  
s u g g e s t  a  m a g n e t i c  h i g h  i n  t h e  a r e a  o f  P incock  Hot 
S p r i n g .  

A p r o f i l e  ( f i g u r e  7 9 )  normal  t o  t h e  t r e n d  o f  t h e  
g r a v i t y  h i g h  shows a  s e c t i o n  t h a t  would produce  t h e  
ma jo r  f e a t u r e s  o f  t h e  g r a v i t y  and m a g n e t i c  f i e l d s  
i n  t h e  v i c i n i t y  o f  Heise Hot S p r i n g s .  The g r a v i t y  
anomaly i s  a t t r i b u t e d  t o  a  h i g h  on t h e  s u r f a c e  o f  
t h e  pre-Cenozoic  r o c k s  a t  Heise Hot S p r i n g s  and t o  
a n  a r e a  of  t h i c k e r  Cenozoic  r o c k s  under  t h e  v a l l e y  
o f  t h e  Snake R i v e r  t o  t h e  s o u t h w e s t .  The d e p r e s -  
s i o n  c o n t a i n i n g  t h e  t h i c k e r  Cenozoic  r o c k s  is  
p a r a l l e l  t o  and w i t h i n  a  nor thwes tward  p r o j e c t i o n  
o f  t h e  Swan-Grand V a l l e y  t r e n d  i n t o  t h e  Rexburg 
c a l d e r a  complex. The magne t i c  anomaly h a s  two 
ma jo r  components:  a  l o c a l  h i g h  a t  Heise Hot 
S p r i n g s  super imposed  on b r o a d e r ,  more d e e p l y  b u r i e d  
s o u r c e .  Both components p r o b a b l y  r e f l e c t  a  l a r g e  
body o f  i n t r u s i v e  r o c k  w i t h  t h e  apex  n e a r  R e i s e  Hot 
S p r i n g s .  The i n t r u s i v e  mass ,  which may be t h e  same 
a g e  a s  t h e  r h y o l i t e  d i k e s ,  l i e s  w i t h i n  t h e  Rexburg 
c a l d e r a  complex where t h e  Swan-Grand V a l l e y  t r e n d  
i n t e r s e c t s  t h e  c a l d e r a .  Magnet ic  a n o m a l i e s  
s u g g e s t i n g  a  s im i l a r  i n t r u s i v e  body o c c u r  e l s e w h e r e  
a l o n g  t h e  s o u t h e a s t e r n  margin  o f  t h e  Snake R i v e r  
P l a i n ,  where major  B a s i n  and Range s t r u c t u r e s  
i n t e r s e c t  t h e  p l a i n  (Mabey, i n  p r e s s ) .  Along t h e  
n o r t h e a s t e r n  p a r t  o f  t h e  p r o f i l e ,  t h e  m a g n e t i c  
anomaly a p p e a r s  t o  r e f l e c t  b o t h  Cenozoic  v o l c a n i c  
r o c k  and t h e  u n d e r l y i n g  i n t r u s i v e  body. 

SOUTHERN FREMONT COUNTY 

One t h e r m a l  s p r i n g  i n  s o u t h e r n  Fremont County r e f e r r e d  
t o  a s  Ashton Warm S p r i n g s  (9N-42E-23daclS) is l o c a t e d  o u t -  
s i d e  t h e  Rexburg c a l d e r a  b o u n d a r i e s  n e a r  t h e  community o f  
Ashton ( f i g u r e  5 1 ) .  I t  s e e p s  i n t o  a  nea rby  c r e e k  a t  41°C.  
S i l i c a  c o n t e n t  is q u i t e  h i g h ,  i n d i c a t i n g  s u p e r h e a t e d  w a t e r  
c o u l d  be  o b t a i n e d  h e r e .  The Na-K-Ca c h e m i c a l  geothermometer  
i n d i c a t e s  t h a t  a maximum s u b s u r f a c e  t e m p e r a t u r e  o f  91°C may 
be o b t a i n e d .  Ashton Warm S p r i n g s  is c l o s e  enough t o  Ashton 
t o  r e p r e s e n t  a  s i g n i f i c a n t  e n e r g y  s o u r c e  f o r  low t e m p e r a t u r e  
s p a c e  h e a t i n g ,  and u s e s  up t o  low t e m p e r a t u r e  b l a n c h i n g  
( f i g u r e  4 )  mighr. be p o s s i b l e  i f  i n c r e a s e d  f low r a t e s  and 
t e m p e r a t u r e s  c o u l d  be found t h r o u g h  d e e p  d r i l l i n g .  

~. Geophys ica l  and g e o l o g i c a l  s t u d i e s  t o  deterlmine s t r u c t u r e  
s h o u l d  be pu r sued  b e f o r e  any d r i l l - i n g  i n  t h e  a r e a  b e g i n s  t o  
b e s t  s i t e  a t a r g e t  p r i o r  to any c o n t e m p l a t e d  d e e p  h o l e s .  
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F I G U R E  79 .  M a g n e t i c  a n d  g r a v i t y  p r o f i l e s  a n d  i n t e r p r e t e d  
s e c t i o n  a c r o s s  t h e  a n o m a l i e s  a t  Aeise Hot 
S p r i n g s  ( f r o m  Mabey, 1 9 7 8 ) .  



Seven teen  t h e r m a l  w e l l s  r a n g i n g  from 22 t o  51°C e x i s t  i n  
s o u t h e r n  Fremont County i n  and around t h e  c i t y  o f  Newdale 
( 1 0  km s o u t h e a s t  o f  S t .  Anthony) .  T h i s  t h e r m a l  anomaly 
seems t o  be r e l a t e d  to  t h e  Rexburg c a l d e r a  p r e v i o u s l y  d i s -  
c u s s e d  i n  t h e  s e c t i o n s  on Madison and J e f f e r s o n  c o u n t i e s .  
F u r t h e r  work i n  t h i s  a r e a  migh t  be  o r i e n t e d  toward d e t e r -  
min ing  i f  t h e r m a l  w a t e r  c o u l d  p o s s i b l y  e x t e n d  f u r t h e r  t o  t h e  
n o r t h w e s t ,  toward S t .  Anthony. 

CLARK COUNTY 

Three  t h e r m a l  s p r i n g  a r e a s  a r e  known i n  C l a r k  County 
( f i g u r e  8 0 ) .  Liddy Hot S p r i n g s  (ION-33E-35ccclS) is  l o c a t e d  
n e a r  where t h e  mountain f r o n t  mee t s  t h e  n o r t h e r n  margin  o f  
t h e  e a s t e r n  Snake R ive r  P l a i n .  Liddy is  l o c a t e d  on a n  
a c t i v e  f a u l t  and i s  used p r e s e n t l y  f o r  phospha te  f e r t i l i z e r  
p r o c e s s i n g  and  i n  a  d o m e s t i c  l a u n d r y  room. I t  was f o r m e r l y  
used  a t  t h e  Liddy Hot S p r i n g s  n a t a t o r i u m ,  which h a s  been  
c l o s e d  f o r  s e v e r a l  y e a r s .  D i scha rge  i s  n e a r  a  r i d g e c r e s t  
s e v e r a l  t e n s  o f  meters above t h e  Snake R ive r  P l a i n .  I t  i s  
one  of  t h e  two r i d g e t o p  d i s c h a r g e s  known i n  Idaho .  A w e l l  
h a s  been d r i l l e d  n e a r  t h e  s p r i n g  s i t e  and t h e  owner r e p o r t s  
t h a t  w a t e r  s h o t  t o  t h e  t o p  o f  t h e  1 2  m d r i l l i n g  m a s t ,  s o  t h e  
w e l l  a p p a r e n t l y  is under  some d e g r e e  o f  s h u t - i n  p r e s s u r e .  
S u r f a c e  t e m p e r a t u r e  is  51°C. B e s t  e s t i m a t e d  s u b s u r f a c e  
t e m p e r a t u r e  is  54OC by t h e  cha lcedony  chemica l  
geothermometer .  The Na-K-Ca chemica l  geothermometer  g i v e s  
a n  e s t i m a t e  o f  650C a s  t h e  p r o b a b l e  h i g h e s t  t e m p e r a t u r e  t h a t  
migh t  be o b t a i n e d  from t h e  w e l l .  

Big S p r i n g s  (13N-32E-15bcblS) i s  l o c a t e d  on Warm 
S p r i n g s  Creek ,  a  t r i b u t a r y  t o  Medicine Lodge Creek  i n  t h e  
Beaverhead Mountain Range. I t  is 23OC and i s  n o t  used .  I t  
d i s c h a r g e s  140 l /min. N o  chemica l  a n a l y s i s  is  a v a i l a b l e .  

Warm S p r i n g s  ( l lN-32E-25aaclS)  is 290C, d i s c h a r g i n g  3400 
l / m  and is  c u r r e n t l y  used f o r  s t o c k  wa te r .  Chalcedony and 
Na-K-Ca c h e m i c a l  geothermometers  g i v e  a n  e s t i m a t e  o f  s u b s u r -  
f a c e  t e m p e r a t u r e s  of  25 and 23OC, 4  and  6OC, r e s p e c t i v e l y ,  
below s u r f a c e  t e m p e r a t u r e s .  The q u a r t z  c h e m i c a l  g e o t h e r -  
morneter g i v e s  an e s t i m a t e d  s u b s u r f a c e  t e m p e r a t u r e  of  51°C. 

C l a r k  County t h e r m a l  a r e a s  a p p a r e n t l y  l i e  on t h e  same 
t h e r m a l  w a t e r  s t r u c t u r e  o r  issue from d e e p  r o c k s  s i m i l a r  t o  
t h o s e  found on t h e  s o u t h  s i d e  of  t h e  Snake R ive r  P l a i n ,  
j udg ing  from t h e  t r a v e r t i n e  d e p o s i t s  found i n  b o t h  a r e a s  
( f i g u r e  7 0 ) .  C l a r k  County is  t h e  o n l y  a r e a  n o r t h  o f  t h e  
Snake R i v e r  P l a i n  where t r a v e r t i n e  d e p o s i t s  of  l a r g e  a r e a l  
e x t e n t  a r e  known. Commercial q u a r r y i n g  o p e r a t i o n s  f o r  onyx 
o c c u r  h e r e .  Water  q u a l i t y  a p p e a r s  t o  be  good; d i s s o l v e d  
s o l i d s  a r e  l e s s  t h a n  500 mg/l. F l o u r i d e  c o n t e n t  a t  Liddy 
Hot S p r i n g s  is 6  mg/l; however, a s  maximum s u b s u r f a c e  tem- 
p e r a t u r e s  a p p e a r  t o  be  n o t  g r e a t e r  t h a n  68OC, l i m i t e d  use  



F I G U R E  80 .  I n d e x  map o f  C l a r k  County showing  l o c a t i o n s  o f  t h e r m a l  w a t e r  o c c u r r e n c e s  
w i t h  s u r f a c e  t e m p e r a t u r e s  o f  20°C or h i g h e r .  
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c o u l d  be made o f  t h e  t h e r m a l  w a t e r .  Uses s u c h  a s  a n i m a l  
husbandry ,  g r e e n h o u s e ,  s p a c e  h e a t i n g ,  and hay and g r a i n  
d r y i n g  a r e  s u g g e s t e d  i n  f i g u r e  4 .  O t h e r  t h e r m a l  w a t e r  migh t  
b e  d i s c o v e r e d  i n  C l a r k  County i n  a r e a s  o f  o b v i o u s  f a u l t i n g  
n e a r  t r a v e r t i n e  d e p o s i t s  p r o v i d e d  e x t i n c t  s p r i n g s  have 
c e a s e d  f l o w i n g  c a u s e d  by s e l f  s e a l i n g  f rom t r a v e r t i n e  depo- 
s i t i o n  i n  t h e  t h e r m a l  w a t e r  c o n d u i t s .  

TETON COUNTY 

Only one  t h e r m a l  s p r i n g  (13N-45E-7baalS) is  known i n  
Te ton  County ( f i g u r e  8 1 ) .  I t  is  l o c a t e d  e a s t  o f  v i c t o r  n e a r  
t h e  w e s t e r n  f l a n k  o f  t h e  Big Hole r a n g e  i n  t h e  Te ton  Bas in .  
I t  is 20°C a t  t h e  s u r f a c e .  Chemical  a n a l y s i s  is n o t  
a v a i l a b l e ,  s o  s p e c u l a t i o n  on t h e  s u b s u r f a c e  t e m p e r a t u r e  can-  
n o t  be made. It d i s c h a r g e s  950 l /min and i s  used f o r  
swimming. T h i s  s p r i n g  is l o c a t e d  n e a r  a  t h r u s t  f a u l t  i n  
T r i a s s i c  mar ine  s e d i m e n t a r y  r o c k s  n e a r  t h e  nose  o f  a n  
a n t i c l i n e .  

A t h e r m a l  well (7N-43E-36aacl) ,  353 m d e e p ,  h a s  been 
r e p o r t e d  i n  n o r t h w e s t e r n  Te ton  County.  The r e p o r t e d  s u r f a c e  
t e m p e r a t u r e  i s  490C. The w e l l  was n o t  E i e l d  checked ,  b u t  t h e  
w e l l  l o c a t i o n  seeins t o  " f i t "  t h e  s u s p e c t e d  c u r v i l i n e a r  zone 
o u t l i n e d  on f i q u r e  9 .  
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F I G U R E  81. I n d e x  map o f  T e t o n  C o u n t y  s h o w i n g  l o c a t i o n s  o f  
t h e r m a l  water o c c u r r e n c e s  w i t h  s u r f a c e  t e m p e r a -  
t u r e s  o f  20°C o r  h i g h e r .  
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SUMMARY 
BASIN AND RANGE 

CENTRAL ROCKY MOUNTAIN PROVINCE 
SOUTHEASTERN I UAHO 

T a b l e  6 s h o w s  towns i n  s o u t h e a s t e r n  I d a h o  t h a t  are n e a r  
t h e r m a l  w a t e r .  T h e s e  t o w n s  p r o b a b l y  c o u l d  b e  h e a t e d  by 
g e o t h e r m a l  w a t e r  i f  s u f f i c i e n t  f l o w  ra tes  a n d  t e m p e r a t u r e s  
c o u l d  b e  o b t a i n e d  by d r i l l i n g .  S c h o o l  d i s t r i c t s  c o u l d  
p e r h a p s  lower h e a t i n g  cos ts  by d e v e l o p i n g  g e o t h e r m a l  
h e a t i n g .  N e w  s c h o o l s  or o t h e r  p u b l i c  b u i l d i n g s  p l a n n e d  
c o u l d  b e  b u i l t  h e a r  t h e r m a l  water l o c a t i o n s .  I n  c e r t a i n  
p l a c e s ,  as  a t  P r e s t o n ,  Malad ,  a n d  Soda S p r i n g s ,  CaC03 
d e p o s i t i o n  a n d  h i g h  d i s s o l v e d  s o l i d s  may l e a d  t o  s c a l i n g  a n d  
d i s p o s a l  p r o b l e m s .  I n  o t h e r  a r e a s ,  h e a t  d i s s i p a t i o n  a n d  
o b j e c t i o n a b l e  g a s s e s  may pose e n v i r o n m e n t a l  p r o b l e m s .  A r e a s  
n e a r  towns  i n  s o u t h e a s t e r n  I d a h o  c o u l d  b e  e v a l u a t e d  w i t h o u t  
l a r g e  c a p i t a l  o u t l a y s  f o r  e x p l o r a t i o n  as  t h e  t a r g e t  a r e a s  
a re  l i m i t e d  i n  s i z e .  

P o c a t e l l o ,  d u e  t o  i t s  l a r g e  p o p u l a t i o n  and  i n d u s t r i a l  
b a s e ,  s h o w s  t h e  most p r o m i s e  o f  t h e  l a r g e s t  impact upon con-  
v e n t i o n a l  e n e r g y  s u p p l y  s a v i n g s  by c o n v e r t i n g  t o  g e o t h e r m a l  
e n e r g y ;  t h e  p o t e n t i a l  i n  t h i s  a r e a  s h o u l d  be s t u d i e d  f i r s t .  
G r a v i t y ,  m a g n e t i c ,  seismic r e f r a c t i o n  or  r e s i s t i v i t y  s t u d i e s  
s h o u l d  b e  a b l e  t o  p i n p o i n t  c o n t r o l l i n g  s t r u c t u r e  a n d  t h e r m a l  
water o c c u r r e n c e  i n  a  l i ~ i t e d  a r e a  n e a r  T y h e e ,  n o r t h  o f  
P o c a t e l l o .  Pump t e s t s  o n  e x l s t i n g  w e l l s  s h o u l d  b e  c o n d u c t e d  
t o  d e t e r m i n e  a q u i f e r  c h a r a c t e r i s t i c s .  

P r e s t o n  may show promise o f  power  g e n e r a t i o n .  I f  s u c h  
is t h e  case, c a s c a d i n g  u s e s  c o u l d  b e  made o f  t h e r m a l  w a t e r  
e f f l u e n t  f r o m  t h e  power  p l a n t .  T h e s e  u s e s  r a n g e  f r o m  steam 
e l e c t r i c  g e n e r a t i o n  t o  f i s h  f a r m i n g  (see f i g u r e  4 ) .  

Malad ,  S o d a  S p r i n g s ,  Lava  Hot S p r i n g s ,  R e x b u r g ,  a n d  
A s h t o n  r e p r e s e n t  toulns where  a n  e c o n o m i c a l  a s s e s s r n e n t  o f  
g e o t h e r m a l  r e s o u r c e s  f o r  s p a c e  h e a t i n g  o f  b u s i n e s s  e s t a b -  
l i s h m e n t s  a n d  area s u b d i v i s i o n s  c o u l d  b e  made. Rexburg  a l s o  
h a s  p o t e n t i a l  t o  use g e o t h e r m a l  h e a t  i n  f o o d  p r o c e s s i n g  
p l a n t s ,  a s  wel l  as  t o  h e a t  l a r g e  b u i l d i n g s  a t  R i c k s  C o l l e g e .  
O t h e r  areas may h a v e  p o t e n t i a L  a n d  c o u l d  see d e v e l o p m e n t  as 
wel l ,  b u t  a s s e s s m e n t  m i g h t  be a  l i t t l e  more d i f f i c u l t  and  
c o s t l y .  The e n g i n e e r i n g  and  e c o n o m i c  f e a s i b i l i t y  o f  retro-  
f i t t i n g  t h e  a b o v e  c o m m u n i t i e s  f o r  s p a c e  h e a t i n g  c o u l d  a l s o  
b e  s t u d i e d .  

Wells t o  t a p  t h e  g e o t h e r m a l  r ( ? s o u r c e  would  h a v e  t o  be 
c a r e f u l l y  t a r g e t e d  t o  i n t e r s e c t  t h e r m a l  w a t e r  b e a r i n g  
s t r u c t u r e s  w h i c h ,  i n  most cases,  a p p e a r  t o  b e  f a u l t s .  



TABLE 6 (1978) 
ClTiES AND TOWNS IN SOUTHEAST IDAHO WiTHiN 5 KM (3  MI) OF A 20°C OR HIGHER THEWAL SPRING OR WELL 

Spring *Best 
o r  Estimated 

Wei I Subsurface 
Surf ace Temperature OC Total Present 

Tempera- Min. Max. Dissolved Water Surface 
Town County Locat ion t u r e  OC Na-K-Ca Chalcedony Sol Ids Use Population Owner Remarks 

Albion 

Ammon 

Ashtor. 

Lava Hot 
Springs 

Malad 

w 
4 Newdale 
N 
i 

Pocatel l o  

Preston 

Rexburg 

Soda 
Springs 

V i c to r  

Weston 

Cass i a  l l S-25E-1 l cca l  60 

Bonnev i i le  3N-39E-3Oadcl 20 

Fremont 9S-42E-23dablS 41 

Bannock 9S-38E-21ddatS 45 

Oneida 14s-36E-27cdalS 25 

Bannock 9S-36E-3cdbl 20 

Fremont 7N-41E-35cddl 32 

aannock 5S-34E-26dabl l 41 

Frank l in  15s-39E-17bcdl 84 

Madison 5N-4OE-36ddbl 26 

Caribou 95-41 E-12addlS 28 

Teton 3N-45E-7abbi 20 

F rank l i n  16s-38E-24acdl 23 

I r r i g a t i o n  243 

Oomest i c 3,360 

Unused 1.181 

Natator i um 51 2 
balneologicai  
baths 
Unused 1,848 

Domestic 619 

I r r i g a t i o n  28 5 

Domestic 8 42,565 
i r r i g a t i o n  

Unused 3,284 

I r r i g a t i o n  9,761 

Tourism 3,487 

Pr i "ate 254 
swimming 
i r r i g a t i o n  229 

-- 
P r i v a t e  

P r i v a t e  

S ta te  of 
I daho 

P r i v a t e  

Pr i "ate 

C i t y  

Pr i "ate 

P r i v a t e  

Pr i "ate 

C i t y  

Pr i "ate 

Pr i "ate 

No chemical anal- 
yses available. 

Thermal spr ing 
j u s t  north of 
town. 

Recreational 
area. 

Spring i n  t raver-  
t i n e  bowl near 
fairgrounds. 

No chemical anal- 
yses avai labie. 

Several we1 I s  i n  
v i c i n i t y  of New- 
dale. 

Several we1 I s 
al igned i n  a NE 
d i rec t ion .  

Geothermometers 
d i f f i c u l t  t o  in- 
te rpre t .  

No chemical anal- 
yses avai lable,  
no t  f i e l d  checked. 

Real ly a well 
d r i l l e d  near a 
former spring. 

No chemical anal- 
yses available. 

Well 3 km SE o f  
Weston. 

"See f i r s t  f m t n o t e  of Table 4. 
*XMaximum temperature I s  from Na-K-Ca chemical geothermometer, minimum temperature i s  from quartz chemical geothermmeter. 

"**Maximum temperature i s  from quartz chemical geothermometer, minimum temperature i s  from the  chalcedony chemical geothermometer. 
****Maximum temperature i s  from Na-K-Ca chemical geothermometer, minimum temperature i s  from the  chalcedony chemical geothermometer. 



CONCLUSIONS AND RECOMMENDATIONS 

I t  h a s  become a p p a r e n t  t h a t  much o f  t h e  t h e r m a l  w a t e r  
d i s c h a r g e d  th rough  w e l l s  and s p r i n g s  i s  p r o b a b l y  of  low t e m -  
p e r a t u r e  (<lOOOc). Much of  it d i s c h a r g e s  n e a r  s m a l l  towns 
and c i t i es  t h r o u g h o u t  s o u t h e r n  Idaho  where it c o u l d  
r e a s o n a b l y  be used  f o r  s p a c e  h e a t i n g .  F i g u r e  8 2  shows 
l o c a t i o n s  o f  towns and c i t i e s  i n  I d a h o  w i t h i n  5 km o f  a  
t h e r m a l  w a t e r  d i s c h a r g e .  I n  t h e s e  a r e a s ,  and t o  some e x t e n t  
i n  f a v o r a b l e  r u r a l  a r e a s ,  t h e  f e d e r a l  1978 Energy Tax Act 
h a s  p r o v i d e d  s i g n i f i c a n t  i n c e n t i v e s  f o r  p r i v a t e  deve lopment .  
These  c i t i e s  and towns n e a r  t he rma l  w a t e r  d i s c h a r g e s  
r e p r e s e n t  a p p r o x i m a t e l y  30 p e r c e n t  of  I d a h o ' s  p r e s e n t  
p o p u l a t i o n .  

P r i o r  t o  t h e  development  o f  any g e o t h e r m a l  r e s o u r c e ,  t h e  
p r o s p e c t i v e  d e v e l o p e r / u s e r  s h o u l d  be s u r e  t h e r e  is  a  neces-  
s a r y  amount of  w a t e r  a p p r o p r i a t e d  and a  d r i l l i n g  p e r m i t  
s e c u r e d  from t h e  IDWR.  The s u b s u r f a c e  o w n e r s h i p  s h o u l d  be  
checked  f o r  owner sh ip  of  t h e  m i n e r a l  r i g h t s .  I f  n o t ,  t h e  
d e v e l o p e r / u s e r  w i l l  need t o  s e c u r e  a  g e o t h e r m a l  l e a s e  from 
t h e  a p p r o p r i a t e  p a r t y  o r  agency .  

A s  found i n  t h e  s t a t e w i d e  s t u d y  done f o r  t h i s  r e p o r t ,  
mos t  Of t h e  t h e r m a l  w a t e r  i s  a s s o c i a t e d  w i t h  known f a u l t s  o r  
l i n e a r  f e a t u r e s  t h o u g h t  t o  r e p r e s e n t  some t y p e  o f  r o c k  
f r a c t u r e .  Even t h e  t h r e e  main t h e r m a l  a q u i f e r s  p r e s e n t l y  
known t o  have t h e r m a l  w a t e r  a r e  widespread--Bruneau-Grand 
V i e w ,  Blue Gu lch -Ar te s i an  C i t y ,  and Nampa-Caldwell a r e a s  may 
u l t i m a t e l y  be f e d  t h r o u g h  deep- sea t ed  r e g i o n a l  f r a c t u r e s .  
Recharge  t o  t h e  f r a c t u r e  c o n t r o l l e d  s y s t e m s  c o u l d  be  
anywhere a l o n g  t h e i r  l e n g t h  and i n t e r b a s i n  groundwater  
t r a n s f e r  may be a s s o c i a t e d  w i t h  t h o s e  t h a t  a r e  r e g i o n a l  i n  
l e n g t h .  More and p e r h a p s  h o t t e r  w a t e r  migh t  be d i s c o v e r e d  
b y  e x p l o r a t i o n  a l o n g  f a u l t s  and f r a c t u r e s  t h r o u g h o u t  t h e  
Snake  R i v e r  P l a i n  r e g i o n .  ( D r i l l  h o l e s  would have t o  be 
t a r g e t e d  c a r e f u l l y  t o  i n t e r s e c t  t h e  w a t e r  b e a r i n g  s t r u c t u r e  
a t  p r e d e t e r m i n e d  d e p t h .  D e t a i l e d  knowledge o f  t h e  d i p ,  
s t r i k e ,  and throw of  f a u l t s  would be needed t o  s i t e  t h e  
d r i l l  h o l e s .  ) R e f l e c t i v e  s e i s m i c  p r o f i l i n g  and deep  
e l e c t r i c a l  r e s i s t i v i t y  methods a p p e a r  t o  be t h e  b e s t  methods 
o f  d e l i n e a t i n g  f r a c t u r e s  c o n t a i n i n g  the rma l  w a t e r  i n  much o f  
t h e  w e s t e r n  Snake R i v e r  P l a i n  r e g i o n .  A s y s t e m a t i c  program 
f o r  s e i s m i c  and r e s i s t i v i t y  p r o f i l i n g  s h o u l d  be  i n i t i a t e d  i n  
t h e  Western Snake R i v e r  p l a i n  r e g i o n  and i n  a r e a s  of  heavy 
p o p u l a t i o n  d e n s i t y  i n  e a s t e r n  Idaho ,  s u c h  a s  P o c a t e l l o ,  Twin 
F a l l s ,  and Idaho  F a l l s ,  t o  map f r a c t u r e  p a t t e r n s ,  p rov ided  
g e o l o g i c  c o n d i t i o n s  a r e  conduc ive  t o  s e i s m i c  t e c h n i q u e s  i n  
t h e s e  a r e a s .  



F I G U R E  8 2 .  I n d e x  map s h o w i n g  known g e o t h e r m a l  r e s o u r c e  a r e a s  ( K G R A s )  a n d  f e d e r a l  
a n d  s t a t e  l e a s e d  l a n d s  i n  I d a h o  ( c u r r e n t  t o  O c t o b e r ,  1 9 7 8 ) .  



I n  t h e  W e s t e r n  S n a k e  R i v e r  P l a i n  r e g i o n ,  t h e  f a u l t s  a n d  
l l n e a r  f e a t u r e s  a s s o c i a t e d  w i t h  t h e r m a l  water a p p e a r  t o  b e  
r e g i o n a l  i n  c h a r a c t e r ,  some s t r e t c h i n g  t h e  l e n g t h  and  
b r e a d t h  o f  t h e  p l a i n .  I n  t h e  W e s t e r n  S n a k e  R i v e r  P l a i n ,  a 
s y s t e m a t i c  s e i s m i c  r e f l e c t i o n  p r o f i l i n g  p r o g r a m  s h o u l d  b e  
i n i t i a t e d  t o  c o v e r  most o f  t h e  p l a i n  proper w h e r e  g e o l o g i c  
c o n d i t i o n s  are f a v o r a b l e  to  seismic r e f l e c t i o n  t e c h n i q u e s .  
T h i s  c o u l d  b e  i n  t h e  Nampa-Caldwel l -Boise  r e g i o n  a n d  b e  
e x t e n d e d  i n t o  o t h e r  areas l a t e r  o n .  The seismic p r o f i l i n g  
c o u l d  b e  f o l l o w e d  by r e s i s t i v i t y  s u r v e y s  o f  f a u l t e d  a n d  
f r a c t u r e d  areas d i s c o v e r e d  b y  t h e  seismic p r o f i l i n g .  T h i s  
would  p r o v i d e  i n f o r m a t i o n  o n  d e e p  w a t e r  movement,  r e c h a r g e ,  
a n d  d i s c h a r g e  a r e a s .  I t  would  l e a v e  w e l l - d e f i n e d  t a r g e t  
areas f o r  l a r g e - s c a l e  e n e r g y  u s e r s  to  e x p l o r e  i n  g r e a t e r  
d e p t h .  

The small t o w n s  a n d  c i t i e s  o u t s i d e  t h e  W e s t e r n  S n a k e  
R i v e r  P l a i n  c o u l d  b e  a s s e s s e d  a t  r e l a t i v e l y  small  c o s t  as  
s u r v e y s  c o u l d  b e  c o n c e n t r a t e d  i n  smaller a r e a s .  

The p r e c e d i n g  t h r e e  r e g i o n a l  s u m m a r i e s  g i v e  s p e c i f i c  
c o n c l u s i o n s  r e g a r d i n g  t o w n s  t h a t  c o u l d  r e c e i v e  t h e  most 
s i g n i f i c a n t  a n d  t h e  g r e a t e s t  b e n e f i t s  f r o m  f u r t h e r  s t u d y .  
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I .  INTRODUCTION 

T h i s  p r e l i m i n a r y  e n v i r o n m e n t a l  a s s e s s m e n t  was p r e p a r e d  
t o  a d d r e s s  t h e  major e n v i r o n m e n t a l  c o n c e r n s  i n  n i n e  areas i n  
I d a h o  ( f i g u r e  1-1) w i t h  s i g n i f i c a n t  g e o t h e r m a l  r e s o u r c e  
p o t e n t i a l .  T h i s  a s s e s s m e n t  is b r i e f  a n d  i s  n o t  i n t e n d e d  t o  
p r o v i d e  a c o m p r e h e n s i v e  e n v i r o n m e n t a l  a n a l y s i s  o f  e a c h  a r e a ;  
i n s t e a d ,  i t  h a s  b e e n  c o m p i l e d  t o  p r o v i d e  p r e l i m i n a r y  
e n v i r o n m e n t a l  i n f o r i n a t i o n  a s  a compan ion  t o  r e s o u r c e  d a t a  
f o r  t h e s e  areas.  The n i n e  a r e a s  a d d r e s s e d  are:  

A .  COUNCIL-CAMBRIDGE 

An a r e a  e n c o m p a s s i n g  a p p r o x i m a t e l y  9 6 , 0 0 0  h a  ( h e c t a r e s )  
I n  t h e  Weiser R i v e r  d r a i n a g e  o f  w e s t e r n  c e n t r a l  I d a h o .  

B .  BOISE-WEISEK 

An area a p p r o x i m a t e l y  e n c o m p a s s i n g  4 6 0 , 0 0 0  h a  i n  w e s t e r n  
I d a h o ,  i n c l u d i n g  p a r t s  o f  W a s h i n g t o n ,  P a y e t t e ,  G e m ,  Canyon 
a n d  Ada c o u n t i e s .  

C .  BRUNEAU-GRAND V I E W  

An a r e a  o f  a p p r o x i m a t e l y  1 8 6 , 0 0 0  h a  j u s t  s o u t h  o f  t h e  
S n a k e  R i v e r  i n  Owyhee C o u n t y  i n  s o u t h w e s t  I d a h o .  

D .  MOUNTAIN HOME 

A p p r o x i m a t e l y  5 4 , 0 0 0  h a  s u r r o u n d i n g  t h e  c i t y  o f  M o u n t a i n  
Home i n  s o u t h w e s t  I d a h o .  

E .  BLUE GULCH, TWIN FALLS, AND ARTESIAN CITY 

T h r e e  a r e a s  e n c o m p a s s i n g  3 8 , 0 0 0 ,  1 3 , 0 0 0 ,  a n d  1 0 , 0 0 0  h a ,  
r e s p e c t i v e l y ,  s o u t h  o f  t h e  S n a k e  R i v e r  i n  s o u t h c e n t r a l  
I d a h o .  

F .  POCATELLO 

An a r e a  o f  a p p r o x i m a t e l y  1 1 , 0 0 0  h a  n o r t h  and  west o f  t h e  
c i t y  o f  P o c a t e l l o  i n  s o u t h e a s t e r n  I d a h o .  

G .  HAILEY 

An a r e a  e n c o m p a s s i n g  1 6 , 0 0 0  h a  i n  B l a i n e  C o u n t y  i n  
c e n t r a l  I d a h o .  



STATE OF IDAHO 

FIGURE 1-1 
Potential Low Temperature 
Geothermal Resource Areas 



11. DESCRIPTION OF POTENTIAL ACTIVITY 

G e o t h e r m a l  d e v e l o p m e n t s  c u r r e n t l y  underway i n c l u d e  
e x p a n s i o n  o f  t h e  space h e a t i n g  s y s t e m  i n  B o i s e  a n d  t h e  
d r i l l i n g  o f  w e l l s  i n  Twin F a l l s  f o r  s p a c e  h e a t i n g  a t  t h e  
C o l l e g e  o f  S o u t h e r n  I d a h o .  Deve lopment  i n  t h e  o t h e r  a r e a s  
u n d e r  c o n s i d e r a t i o n  is  l i m i t e d ;  h o w e v e r ,  e n o u g h  i n t e r e s t  h a s  
b e e n  e x p r e s s e d  i n  d e v e l o p i n g  t h e  r e s o u r c e s  i n  t h e s e  a r e a s  
t h a t  i t  c a n  be assumed  t h a t  g e o t h e r m a l  a c t i v i t y  w i l l  
i n c r e a s e .  

N e a r l y  a l l  r e s o u r c e s  i d e n t i f i e d  i n  t h e  a r e a s  u n d e r  con-  
s i d e r a t i o n  are l o w  t o  m o d e r a t e  t e m p e r a t u r e  r e s o u r c e s  b e l o w  
50°C ( C e l s i u s ) .  T h e s e  c a n  be d e v e l o p e d  f o r  a v a r i e t y  o f  
d i r e c t  u s e s ,  i n c l u d i n g  g r e e n h o u s e s ,  s p a c e  h e a t i n g  a n d  
c o o l i n g ,  p a s t e u r i z a t i o n ,  f o o d  p r o c e s s i n g ,  a q u a c u l t u r e ,  and  
a n i m a 1 , r e a r i n g .  I n  e a c h  o f  t h e s e  p r o c e s s e s ,  t h e  g e o t h e r m a l  
f l u i d  r e p l a c e s  t h e  w a t e r - b o i l e r  s y s t e m s  or t h e  h e a t i n g  
s y s t e m s  a n d  t h u s  n o  major c h a n g e  i n  s y s t e m  d e s i g n  is 
r e q u i r e d .  

Wells d r i l l e d  t o  p r o v i d e  g e o t h e r m a l  f l u i d s  f o r  d i r e c t  
u s e  p r o c e s s e s  w i l l  g e n e r a l l y  r a n g e  f r o m  less t h a n  100  m 
(meters)  i n  d e p t h  t o  o v e r  1 2 0 0  m d e e p ,  d e p e n d i n g  o n  t h e  
l o c a t i o n  a n d  t e m p e r a t u r e  o f  t h e  r e s o u r c e .  S t a t e  r e g u l a t i o n s  
r e q u i r e  t h a t  s u c h  we l l s  be d r i l l e d  by a  l i c e n s e d  d r i l l e r  
u n d e r  a p e r m i t  and  t h a t  t h e y  be c a s e d  a n d  c e m e n t e d  t o  
p r e c l u d e  c o n t a m i n a t i o n  o f  s h a l l o w  g r o u n d w a t e r  s u p p l i e s .  
Where h i g h e r  t e m p e r a t u r e s  may be e n c o u n t e r e d ,  b l o w o u t  
p r e v e n t i o n  e q u i p m e n t  is  r e q u i r e d .  

L e s s  t h a n  0 .5  h a  o f  Land is  g e n e r a l l y  c l e a r e d  a n d  g r a d e d  
f o r  a d r i l l i n g  p a d .  S m a l l  r e s e r v e  p i t s  may b e  e x c a v a t e d  t o  
c o n t a i n  f l u i d s  e n c o u n t e r e d  d u r i n g  d r i l l i n g .  When mud is  
u s e d  t o  d r i l l  t h e  w e l l s ,  mud t a n k s  o r  l i n e d  mud p i t s  a r e  
g e n e r a l l y  u s e d  a s  r e s e r v o i r s  f o r  t h e  mud c i r c u l a t i o n  s y s t e m .  
A c c e s s  r o a d s  t o  move d r i l l i n g  e q u i p m e n t  t o  t h e  d r i l l  s i t e  
are u s u a l l y  o n e - l a n e ,  d i t c h e d  f o r  d r a i n a g e ,  a n d  g r a v e l l e d .  

I n  a d d i t i o n  t o  t h e  d r i l l  r i g ,  o f f i c e  t r a i l e r s ,  e q u i p m e n t  
s t o r a g e  s h e d s ,  p i p e  r a c k s ,  g e n e r a t o r s ,  and  f u e l  t a n k s  may b e  
moved o n t o  t h e  s i t e .  A l l  o f  t h e s e  f a c i l i t i e s  a r e  p o r t a b l e  
a n d  are o n  l o c a t i o n  o n l y  d u r i n g  d r i l l i n g  a n d  t e s t i n g  o f  t h e  
w e l l .  P o r t a b l e  s a n i t a r y  f a c i l i t i e s  a n d  water s u p p l y  may 
a l s o  b e  p r o v i d e d .  

Upon completion o f  t h e  w e l l ,  a  w e l l h e a d  i s  installed a n d  
c o n n e c t e d  t o  a  s u p p l y  p l p e l l n e  or d l t c h .  G e o t h e r m a l  p l p e -  
lines are g e n e r a l l y  i n s u l a t e d  a n d  b u r l e d  t o  p r e v e n t  l a r g e  
h e a t  l o s s e s  d u r l n g  t r a n s p o r t .  - 



D i s p o s a l  o f  t h e  g e o t h e r m a l  f l u i d s  d o w n s t r e a m  o f  t h e  
p r o c e s s e s  w i l l  v a r y .  C u r r e n t l y  u s e d  m e t h o d s  o f  d i s p o s a l  
i n c l u d e  i n j e c t i o n ,  d i s c h a r g e  t o  a s u r f a c e  water s o u r c e  
( i n c l u d i n g  i r r i g a t i o n  c a n a l s )  a n d  c y c l i n g  t h r o u g h  o t h e r  u s e s  
( i n c l u d i n g  d o m e s t i c  water s u p p l y ) .  The d i s p o s a l  method cho-  
s e n  d e p e n d s  o n  t h e  q u a l i t y  o f  t h e  g e o t h e r m a l  f l u i d s ,  l o c a l  
r e g u l a t i o n s ,  t h e  t y p e  o f  p r o c e s s ,  a n d  e c o n o m i c  
c o n s i d e r a t i o n s .  



111. DESCRIPTION OF EXISTING ENVIRONMENT 

A .  COUNCIL-CAMBRIDGE 

1. P h y s i c a l  E n v i r o n m e n t  

a .  C l i m a t e  

The c l ima t ic  c o n d i t i o n s  o f  t h e  C o u n c i l - C a m b r i d g e  
area are  y e n e r a l l y  i n f l u e n c e d  by p r e d o m i n a n t  l o w s  i n  t h e  
w i n t e r  a n d  h i g h s  i n  t h e  summer. A s  a  ' r e s u l t ,  h e a v y  w i n t e r  
s n o w s  a n d  s p r i n g  r a i n s  are u s u a l ,  w h i l e  summers are h o t  a n d  
d r y .  P r e c i p i t a t i o n  r a n g e s  f r o m  6 4  c m  ( c e n t i m e t e r )  a t  
C o u n c i l  i n  t h e  Weiser V a l l e y  to  o v e r  1 1 5  c m  i n  t h e  
s u r r o u n d i n g  m o u n t a i n s .  E i g h t  p e r c e n t  o f  t h e  p r e c i p i t a t i o n  
f a l l s  p r i m a r i l y  as  snow i n  t h e  p e r i o d  f r o m  O c t o b e r  t h r o u g h  
A p r i l .  F r e q u e n t  c h i n o o k  s t o r m s  i n  December a n d  J a n u a r y  
r e s u l t  i n  r a p i d  m e l t i n g  o f  t h e  snowpack  and  s u b s e q u e n t  ero- 
s i o n  damage.  T e m p e r a t u r e s  a t  C o u n c i l  r a n g e  f r o m  -32 t o  43OC 
w i t h  t h e  a n n u a l  t e m p e r a t u r e  a v e r a g i n g  4OC. T h e r e  are 
a p p r o x i m a t e l y  1 3 8  f r o s t - f r e e  d a y s  a n n u a l l y  i n  t h e  v a l l e y s  o f  
t h e  Weiser b a s i n  (USFS, 1 9 7 5 ) .  

b .  A i r  Q u a l i t y  

I n  g e n e r a l ,  t h e  a i r  q u a l i t y  i n  t h e  a r e a  is  g o o d ,  
w i t h  t h e  a v e r a g e  b a c k g r o u n d  l e v e l  o f  p a r t i c u l a t e s  e s t i m a t e d  
a t  l e s s  t h a n  1 5  ug/m3 ( m i c r o g r a m s  p e r  c u b i c  meter ) .  S o u r c e s  
o f  p o l l u t i o n  i n c l u d e  s a w m i l l s  a t  C o u n c i l ,  s l a s h  b u r n i n g ,  
r o a d  d u s t ,  v e h i c l e  e m i s s i o n s  o n  Highway 9 5 ,  r o c k - c r u s h i n g ,  
a n d  c a m p f i r e s .  I n  g e n e r a l ,  p o l l u t a n t s  a r e  r e a d i l y  
d i s s i p a t e d .  However,  f r e q u e n t  i n v e r s i o n s  i n  t h e  f a l l  d u r i n g  
s l a s h  b u r n i n g  combine  t o  h o l d  smoke i n  t h e  u p p e r  v a l l e y s .  

c .  Land R e s o u r c e s  

(1) '. T o p o g r a p h y  

T h e  C o u n c i l - C a m b r i d g e  a r e a  is  l o c a t e d  i n  
t h e  Wallowa-Seven D e v i l s  s e c t i o n  o f  t h e  Co lumbia  P l a t e a u  
p h y s i o g r a p h i c  p r o v i n c e .  N o r t h - s o u t h  t r e n d i n g  b l o c k  moun- 
t a i n s  a n d  s t r u c t u r a l l y - c o n t r o l l e d  l a n d s c a p e s  are t y p i c a l .  
T h e  Weiser b a s i n  is v e r y  i r r e g u l a r  w i t h  r o l l i n g  p r o f i l e s  i n  
t h e  v a l l e y s .  The m a i n  f e a t u r e  i n  t h e  area o f  i n t e r e s t  is  
t h e  v a l l e y  o f  t h e  Weiser R i v e r ,  w h i c h  t r e n d s  s o u t h  f r o m  t h e  
S e v e n  D e v i l s  M o u n t a i n s  t o  t h e  r i v e r ' s  c o n f l u e n c e  w i t h  t h e  
S n a k e  R i v e r  a t  Weiser. The v a l l e y  is  bounded o n  t h e  e a s t  by 
t h e  West M o u n t a i n  b l o c k .  On t h e  west ,  t h e  Cuddy M o u n t a i n s  
s e p a r a t e  t h e  v a l l e y  f rom t h e  c a n y o n  o f  t h e  S n a k e  R i v e r .  - E l e v a t i o n s  r a n g e  f r o m  820  -m a t  M i d v a l e  i n  t h e  s o u t h  to 2480  
m o n  C o u n c i l  M o u n t a i n  i n  t h e  n o r t h e a s t  c o r n e r  o f  t h e  area. 
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( 2 )  Geology 

P l a t e a u  b a s a l t  f l o w s  o f  t h e  Co lumbia  R i v e r  
f o r m a t i o n  are t h e  most e x t e n s i v e  r o c k  t y p e  i n  t h e  a r e a .  
T h e s e  b a s a l t s  are u s u a l l y  w e a k l y  w e a t h e r e d  a n d  m o d e r a t e l y  t o  
w e l l - f r a c t u r e d .  G r a n i t i c s  o f  t h e  I d a h o  B a t h o l i t h  o c c u r  i n  
s c a t t e r e d  e x p o s u r e s  i n  t h e  a r e a .  I n  t h e  v a l l e y s  o f  t h e  
Weiser R i v e r  a n d  i t s  t r i b u t a r i e s ,  t h e  b a s a l t s  are o v e r l a i n  
b y  c o l l u v i u m ,  f a n g l o m e r a t e s ,  stream a n d  l a k e  d e p o s i t s ,  a n d  
a l l u v i u m .  A s i g n i f i c a n t  area o f  g l a c i a t i o n  a n d  a s s o c i a t e d  
g l a c i a l  d e b r i s  is l o c a t e d  o n  C o u n c i l  M o u n t a i n  i n  t h e  
n o r t h e a s t  c o r n e r  o f  t h e  area. P r i m a r y  f a u l t i n g  i n  t h e  a r e a  
o c c u r s  p e r p e n d i c u l a r  t o  t h e  Weiser V a l l e y .  

( 3 )  S o i l s  

The p r i m a r y  p a r e n t  material o f  s o i l s  i n  t h e  
C o u n c i l - C a m b r i d g e  area is  t h e  C o l u m b i a  R i v e r  b a s a l t s .  T h e s e  
s o i l s  are  g e n e r a l l y  f i n e  t o  m e d i u m - t e x t u r e d  l o a m s  and  s i l t  
l o a m s  r a n g i n g  i n  d e p t h  f r o m  76 c m  t o  1 2 7  c m .  P r o d u c t i v i t y  
i s  r e l a t i v e l y  h i g h  a n d  e r o s i o n  h a z a r d s  are m o d e r a t e  t o  low.  
S o i l s  o v e r l y i n g  t h e  g r a n i t i c s  are much less e x t e n s i v e ,  
c o a r s e - t e x t u r e d  l o a m s  and  s a n d y  l o a m s  w i t h  m o d e r a t e l y  l o w  
p r o d u c t i v i t y .  The e r o s i o n  p o t e n t i a l  i n  t h e s e  l a t t e r  s o i l s  
i s  m o d e r a t e  t o  h i g h ,  w h i l e  t h e  b a s a l t i c  so i l s  are g e n e r a l l y  
s t a b l e .  M i n e r a l  f e r t i l i t y  is h i g h  i n  most s o i l s .  C a l i c h e  
a n d  r e l a t i v e l y  h i g h  s a l i n i t y  o c c u r  i n  t h e  so i ls  o v e r l y i n g  
t h e  l a c u s t r i n e  d e p o s i t s  o n  f o o t h i l l  s l o p e s .  

d .  Water R e s o u r c e s  

(1) S u r f a c e  W a t e r  

The p r i m a r y  stream i n  t h e  area of i n t e r e s t  
i s  t h e  Weiser R i v e r ,  w h i c h  d r a i n s  1 5 6 7  km2 ( s q u a r e  
k i l o m e t e r )  a b o v e  t h e  g a g i n g  s t a t i o n  a t  Cambr idge .  The 
d i s c h a r g e  a t  t h i s  s t a t i o n  a v e r a g e s  1 9  m 3 / s  ( c u b i c  meter per 
s e c o n d )  a n d  r a n g e d  f r o m  a maximum o f  286 m3/s o n  1 2 / 2 2 / 5 5  
t o  a minimum o f  0 .23  m 3 / s  o n  1 1 / 1 6 / 5 8 .  The s o u r c e  o f  water 
i n  t h e  b a s i n  is  snowmel t .  B e c a u s e  o f  t h e  i r r e g u l a r i t y  o f  
t h e  b a s i n ,  more t h a n  60  p e r c e n t  o f  t h e  a n n u a l  r u n o f f  is  
c o n t r i b u t e d  by t r i b u t a r i e s  o n  t h e  e a s t - s i d e  o f  t h e  b a s i n .  
W a r m  t e m p e r a t u r e s  a n d  r a i n s t o r m s  p r o d u c e  s i g n i f i c a n t  r u n o f f  
i n  t h e  w i n t e r  a n d  s p r i n g .  I n  t h e  1974-1975  water y e a r ,  8 0  
p e r c e n t  o f  t h e  t o t a l  f l o w  o f  t h e  r i v e r  o c c u r r e d  i n  t h e  
p e r i o d  f r o m  March t h r o u g h  J u n e ,  w i t h  a n  a v e r a g e  d i s c h a r g e  
d u r i n g  May o f  n e a r l y  8 0  m 3 / s .  T o t a l  s u s p e n d e d  s o l i d s  d u r i n g  
t h e  same p e r i o d  r a n g e d  f r o m  22 mg/l  ( m i l l i g r a m  p e r  l i t e r )  t o  
229 mg/ l .  M e a s u r e m e n t s  o f  d a i l y  s e d i m e n t  d i s c h a r g e  were 247 
metr ic  t o n s  i n  F e b r u a r y ,  1 3 1 6  metr ic  t o n s  i n  May, a n d  2 1  
m e t r i c  t o n s  i n  J u l y .  The a v e r a g e  q u a l i t y  o f  t h e  r i v e r  n e a r  
Cambr idge  i n  1 9 7 4  a n d  1 9 7 5  i s  shown i n  t a b l e  A-1. 
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TABLE A - l  

QUALITY OF WEISEK R I V E R  

TDS 8 2  
PH 8 .O 
S p e c i f i c  100 

C o n d u c t a n c e  

Flow i n  t h e  r l v e r  1s r e g u l a t e d  t o  some 
e x t e n t  by t h e  L o s t  V a l l e y  Reservoir, 9 2  km u p s t r e a m  f r o m  t h e  
m o u t h ,  a n d  b y  o t h e r  smal ler  r e s e r v o i r s .  D i v e r s i o n s  a b o v e  
Cambr idge  a r e  u s e d  to  i r r i g a t e  a b o u t  5000  h a .  Downst ream,  
water is u s e d  f o r  i r r i g a t i o n  i n  t h e  lower Weiser V a l l e y  a n d  
f o r  power  p r o d u c t i o n  o n  t h e  S n a k e  R i v e r  (USFS, 1 9 7 5 ) .  

( 2 )  G r o u n d w a t e r  

G r o u n d w a t e r  i n  t h e  u p p e r  Weiser b a s i n  
o c c u r s  p r i r n a r l y  i n  t h e  Co lumbia  R i v e r  b a s a l t s  u n d e r  b o t h  
water t a b l e  a n d  a r t e s i a n  c o n d i t i o n s .  Some w a t e r  o c c u r s  i n  
t h e  t h i n  l a y e r s  o f  s a n d  a n d  g r a v e l  s e d i m e n t s  i n  t h e  v a l l e y  
b o t t o m s  a r o u n d  Cambr idge .  Dep th  t o  water i n  i r r i g a t i o n  a n d  
d o m e s t i c  wells i n  t h e  a r e a  r a n g e s  f r o m  0.06 m t o  34  m .  The 
a v e r a g e  q u a l i t y  o f  water p r o d u c e d  f ro in  t h e s e  wells is  shown 
i n  t a b l e  A-2. D o m e s t i c  a n d  s t o c k  w a t e r  s u p p l i e s  a r e  gen-  
e r a l l y  d e r i v e d  f r o m  i n d i v i d u a l  w e l l s  a n d  s p r i n g s .  
I n d u s t r i a l  w a t e r  u s e  is  l i m i t e d  t o  t h e  t i m b e r  i n d u s t r y  a n d  
is p r i m a r i l y  o b t a i n e d  f r o m  s u r f a c e  w a t e r  w i t h  some 
s u p p l e m e n t a l  g r o u n d w a t e r .  



2 .  N a t u r a l  E n v i r o n m e n t  

a .  F l o r a  

The v e g e t a t i o n  i n  t h e  C o u n c i l - C a m b r i d g e  area c a n  
b e  d i v i d e d  i n t o  two b a s i c  t y p e s ,  b a s e d  o n  e l e v a t i o n .  A t  
lower e l e v a t i o n s  t h e r e  are s c a t t e r e d  s t a n d s  o f  p o n d e r o s a  
p i n e  ( P i n u s  p o n d e r o s a ) ,  w i t h  b l u e g r a s s e s  ( P o a  s e c u n d a ) ,  
b l u e b u n c h  w h e a t g r a s s  ( A g r o p y r o n  s p i c a t u m ) ,  a n d  I d a h o  f e s c u e  
( F e s t u c a  s p . ) .  B i g  s a g e  (Ar temis ia  t r i d e n t a t a )  is  common 
a n d  p r i m a r y  f o r b s  i n c l u d e  p h l o x  ( p h l o x  s p . ) ,  a s t e r s  ( A s t e r  
s p . ) ,  a n d  w e s t e r n  y a r r o w  (Achilles s p . ) .  Some r o c k y  a r e a s  
s u p p o r t  o n l y  s p a r s e  g r a s s e s  a n d  f o r b s .  A t  h i g h e r  e l e v a t i o n s  
i n  t h e  m o u n t a i n s  e a s t  o f  C o u n c i l ,  p o n d e r o s a  p i n e  predom- 
i n a t e s .  The u n d e r s t o r y  is much h e a v i e r  and  is  composed o f  
s p e c i e s  s u c h  as s n o w b e r r y  ( S y m p h o r i c a r p o s  a l b u s ) ,  c h o k e b e r r y  
( P o n t e n t i a l l a  v i r g i n i a n a ) ,  a n d  n i n e b a r k  ( P h y s o c a r p u s  s p . ) .  
F o r b s  i n c l u d e s  a s t e r s ,  h o r s e m i n t  (Monarda  s p . ) ,  g e r a n i u m  
( G e r a n i u m  s p . )  , a n d  b u c k w h e a t  (Fagopyrurn s p . )  . D o u g l a s  f i r  
( P s e u d o t s u g a  t a x i f o l i a )  is  common a n d  becomes d o m i n a n t  a b o v e  
1 5 0 0  m .  W e s t e r n  l a r c h  ( L a r i x  o c c i d e n t a l i s )  is  s c a t t e r e d  
a m o n g s t  t h e  d o u g l a s  f i r  a n d  Engelmann s p r u c e  ( P i c e a  
e n g e l m a n n i i )  o c c u r s  a l o n g  c r e e k  b o t t o m s  i n  t h e  m o u n t a i n s .  A 
f ew w h i t e b a r k  p i n e  ( P i n u s  s p . )  g row o n  t o p  o f  C o u n c i l  
M o u n t a i n  (USFS, 1 9 7 5 ) .  

b .  Fauna  

A l t h o u g h  d e t a i l e d  i n v e n t o r i e s  h a v e  n o t  b e e n  
t a k e n ,  s u r v e y s  o f  f a u n a  i n  t h e  a r e a  h a v e  i d e n t i f i e d  8 1  s p e -  
c i e s  o f  b i r d s ,  3 2  s p e c i e s  o f  mammals, and  3 5  s p e c i e s  o f  r e p -  
t i l e s  a n d  a m p h i b i a n s .  T h i s  d i v e r s i t y  is p r i m a r i l y  d u e  t o  
t h e  v a r i e t y  o f  c o v e r  t y p e s  a n d  t h e  r a n g e  o f  e l e v a t i o n s .  
A l t h o u g h  b i g  game is n o t  a b u n d a n t ,  some mule d e e r  
( O d o c o i l e u s  h e m i o n u s ) ,  e l k  ( C e r v u s  c a n a d e n s i s ) ,  and  numerous  
b l a c k  b e a r  ( U r s u a  a m e r i c a n u s )  i n h a b i t  t h e  m o u n t a i n  a r e a .  I n  
o n e  s e a s o n ,  5 3  b l a c k  b e a r  were t a g g e d  o n  t h e  Midd le  F o r k  o f  
t h e  Weiser. C o u n c i l  M o u n t a i n  is t h e  most i m p o r t a n t  mule  
d e e r  h a b i t a t  i n  t h e  a r e a .  C o y o t e  ( C a n i s  l a t r a n s ) ,  r e d  f o x  
( V u l p e s  f u l v a ) ,  m u s k r a t  ( O n d a t r a  z i b e t h i c a ) ,  b a d g e r  ( T a x i d e a  
t a x u s )  r a c c o n  ( P r o c y o n  l o t o r ) ,  and  s k u n k  ( M e p h i t i s  m e p h i t i s )  
a r e  common. S m a l l  mammals i n c l u d e  Columbian  g r o u n d  s q u i r r e l  
( C i t e l l u s  c o l u m b i a n u s ) ,  g o l d e n - m a n t l e d  g r o u n d  s q u i r r e l  
( C i t e l l u s  l a t e r a l i s ) ,  y e l l o w p i n e  chipmunk ( E u t a m i a s  
a m o e n u s )  , and  snowshoe h a r e  ( L e p u s  a m e r i c a n u s )  . Common 
r e p t i l e s  a n d  a m p h i b i a n s  are w e s t e r n  r a t t l e s n a k e  ( C o r t a l u s  
v i r i d i s ) ,  l e o p a r d  f r o g  ( R a n a  p i p i e n s ) ,  and  b u l l f r o g  ( R a n a  
c a t e s b e i a n a ) .  I n  a d d i t i o n  t o  a l a r g e  v a r i e t y  o f  p a s s e r i n e s ,  
s e v e r a l  s p e c i e s  o f  hawks ( B u t e o  s p . ) ,  g o l d e n  e a g l e s  ( A q u i l a  
c h r y s a e t o s ) ,  a n d  b a l d  e a g l e s  ( H a l l i a e e t u s  l e u c o c e p h a l u s )  a r e  
f o u n d  t h r o u g h o u t  t h e  a r e a .  B l u e  g r o u s e  ( D e n d r a g a p u s  
o b s c u r u s )  a n d  r u f f e d  g r o u s e  ( B o n a s a  u m b e l l u s )  a r e  a b u n d a n t  

- (USFS, 1 9 7 5 ) .  



c. A q u a t i c s  

The I d a h o  D e p a r t m e n t  o f  F i s h  a n d  Game c l a s s e s  
t h e  streams i n  t h e  a r e a  a s  good  t o  e x c e l l e n t .  T h e r e  is  a 
f a i r  t r o u t  f i s h e r y  i n  t h e  t h r e e  f o r k s  o f  t h e  Weiser R i v e r  
a n d  t h e s e  streams a r e  s t o c k e d  s e v e r a l  times a y e a r .  G a m e  
f i s h  i n c l u d e  r a i n b o w  ( S a l m o  g a i r d n e r i )  , b r o o k  t r o u t  
( S a l v e l i n u s  f o n t i n a l i s ) ,  a few c u t t h r o a t  ( S a l m o  c l a r k i ) ,  and  
D o l l y  V a r d e n  ( S a l v e l i n u s  m a l m a ) .  A s i g n i f i c a n t  number o f  
nongame f i s h  are f o u n d  i n  t h e  lower Weiser R i v e r .  

3 .  C u l t u r a l  E n v i r o n m e n t  

a .  Land Use 

N e a r l y  a l l  l a n d  i n  t h e  area o f  i n t e r e s t  is p r i -  
v a t e l y  owned. A p p r o x i m a t e l y  9500  h a  i n  t h e  n o r t h e a s t  c o r n e r  
o f  t h e  area are c o n t r o l l e d  by t h e  U.S. F o r e s t  S e r v i c e ,  a n d  
parcels  o f  l a n d  u n d e r  t h e  j u r i s d i c t i o n  o f  t h e  s t a t e  a n d  BLM 
are s c a t t e r e d  t h r o u g h  t h e  area. P r i m a r y  l a n d  u s e s  i n c l u d e  
f a r m i n g  a l o n g  t h e  Weiser R i v e r ,  t i m b e r  h a r v e s t ,  r a n g e ,  and  
r e c r e a t i o n .  The a r e a  was s e r i o u s l y  o v e r g r a z e d  i n  t h e  l a t e  
1 8 0 0 '  s ,  b u t  c a r e f u l  r a n g e  management a n d  r a n g e  r e s t o r a t i o n  
h a v e  r e s u l t e d  i n  much o f  t h e  l a n d  b e i n g  c o n s i d e r e d  a n  impor- 
t a n t  r a n g e  r e s o u r c e .  A t  o n e  t ime,  C o u n c i l  was t h e  c e n t e r  o f  
e x t e n s i v e  a p p l e  o r c h a r d s ,  b u t  water s h o r t a g e s ,  low p r i c e s  
a n d  i n c r e a s e d  c o s t s  h a v e  r e s u l t e d  i n  a  d e c l i n e .  

b.  S o c i o e c o n o m i c s  a n d  Demography 

T h e  a r e a  o f  i n t e r e s t  i n c l u d e s  p a r t s  o f  b o t h  
W a s h i n g t o n  a n d  Adams c o u n t i e s .  The combined  p o p u l a t i o n  o f  
t h e s e  c o u n t i e s  is 1 1 , 8 0 0  ( 1 9 7 6 ) .  The p o p u l a t i o n  d e n s i t y  o f  
Adams C o u n t y  is 0 . 9  p e o p l e / k m 2 ,  less  t h a n  h a l f  t h e  d e n s i t y  
o f  W a s h i n g t o n  C o u n t y .  The l a r g e r  c o m m u n i t i e s  i n  t h e  a r e a  
a n d  t h e i r  1 9 7 0  p o p u l a t i o n s  are C o u n c i l  ( 8 9 9 ) ,  Cambr idge  
( 3 8 3 ) ,  a n d  M i d v a l e  ( 1 7 6 ) .  The unemployment  ra te  i n  Adams 
C o u n t y  i n  1 9 7 6  a v e r a g e d  13 .6  p e r c e n t  a n d  t h a t  i n  w a s h i n g t o n  
C o u n t y  a v e r a g e d  8 . 6  p e r c e n t .  P r i m a r y  c o n t r i b u t o r s  t o  t h e  
t o t a l  employment  i n  e a c h  c o u n t y  i n c l u d e  f a r m  propr ie tors ,  
m a n u f a c t u r i n g ,  s t a t e  a n d  l oca l ,  and  t r a d e .  P e r  c a p i t a  
income i n  t h e  area is 9 0  p e r c e n t  o f  t h e  s t a t e  a v e r a g e  a n d  74 
p e r c e n t  o f  t h e  n a t i o n a l  a v e r a g e .  

c .  A r c h a e o l o g i c  a n d  H i s to r i ca l  

C o u n c i l  V a l l e y  was a n  i m p o r t a n t  m e e t i n g  p l a c e  
f o r  t h e  N e z P e r c e  a n d  S h o s h o n e  t r i b e s ,  t h e  v a l l e y s  p r o v i d i n g  
a w i n t e r  r e t r ea t  a n d  t h e  m o u n t a i n s  e x c e l l e n t  h u n t i n g .  
L i t t l e  is  known o f  e a r l y  o c c u p a t i o n  o f  t h e  area ,  a l t h o u g h  
t h e  p o t e n t i a l  f o r  p r e h i s t o r i c  o c c u p a t i o n  i n  t h e  v a l l e y  a r e a s  
i s  good .  B o t h  C o u n c i l  a n d  Cambr idge  were s e t t l e d  i n  t h e  
1 8 7 0 ' s .  C o u n c i l  g r e w  r a p i d l y  a s  a r e s u l t  o f  m i n i n g  a c t i v i t y  



i n  t h e  S e v e n  D e v l l s .  C a t t l e  a n d  s h e e p  g r a z i n g  were w e l l  
established by 1 8 8 0 ,  a n d  t h e  s u b s e q u e n t  o v e r g r a z m g  o f  t h e  
a r e a  r e s u l t e d  i.n h e a v y  so l1  loss i n  t h e  l o w l a n d s  i n  t h e  
e a r l y  1 9 0 0 ' s .  

d .  A e s t h e t i c  V a l u e s  

The  s t u d y  a r e a  is composed o f  b o t h  m o u n t a i n s  a n d  
v a l l e y s .  The  m o u n t a i n o u s  r e g i o n s  are u t i l i z e d  f o r  recre- 
a t i o n a l  p u r p o s e s  s u c h  as b a c k p a c k i n g ,  h u n t i n g ,  a n d  f i s h i n g ,  
w h i l e  t h e  v a l l e y s  are f a i r l y  we l l  d e v e l o p e d .  Two n a t i o n a l  
f o r e s t s  a re  t o u c h e d  b y  t h e  area:  B o i s e  a n d  P a y e t t e ,  b o t h  of 
g r e a t  r e c r e a t i o n a l  v a l u e .  

I .  P h y s i c a l  E n v i r o n m e n t  

a .  C l i m a t e  

L i m i t e d  c l i m a t o l o g i c a l  d a t a  are a v a i l a b l e  f o r  
s e l e c t e d  s a m p l i n g  l o c a t i o n s  w i t h i n  t h e  W e i s e r - B o i s e  s t u d y  
a r e a  ( N a t i o n a l  O c e a n i c  A t m o s p h e r i c  A d m i n i s t r a t i o n ,  1 9 7 7 ) .  
T h e s e  are s u m m a r i z e d  a s  f o l l o w s :  

(1) Weiser - l o c a t e d  i n  t h e  u p p e r m o s t  p a r t  o f  
t h e  s t u d y  r e g i o n  i n  W a s h i n g t o n  C o u n t y .  The  a v e r a g e  a n n u a l  
t e m p e r a t u r e  is  10.6OC,  w i t h  J a n u a r y  a n d  J u l y  a v e r a g i n g  -2 .5  
a n d  23.3OC, r e s p e c t i v e l y .  R a i n f a l l  a v e r a g e s  29  cm/yr  w i t h  
J u l y  a n d  J a n u a r y  a v e r a g i n g  0 . 2 8  a n d  4 . 3 9  c m ,  r e s p e c t i v e l y .  
R e l a t i v e  h u m i d i t y  p e a k s  a t  40-50 p e r c e n t  i n  summer a n d  70-80 
p e r c e n t  i n  w i n t e r .  

( 2 )  P a y e t t e  - l o c a t e d  I n  t h e  n o r t h w e s t  o f  t h e  
s t u d y  r e g i o n  i n  P a y e t t e  C o u n t y .  The  a v e r a g e  a n n u a l  tem- 
p e r a t u r e  is  10.8OC,  w i t h  J a n u a r y  a n d  J u l y  a v e r a g i n g  -2 .2  a n d  
23.6OC, r e s p e c t i v e l y .  R a i n f a l l  a v e r a g e s  2 8 . 3  cm/yr  w i t h  
J u l y  a n d  J a n u a r y  a v e r a g i n g  0 . 3 3  a n d  3 . 9 6  c m ,  r e s p e c t i v e l y .  

( 3 )  C a l d w e l l  - l o c a t e d  i n  Canyon C o u n t y  i n  t h e  
m i d d l e  o f  t h e  s t u d y  area.  A v e r a g e  a n n u a l  t e m p e r a t u r e  is  
lO.7OC w i t h  J a n u a r y  a n d  J u l y  a v e r a g i n g  -1 .5  a n d  23.2OC, 
r e s p e c t i v e l y .  R a i n f a l l  a v e r a g e s  28 .3  cm/yr  w i t h  J u l y  a n d  
J a n u a r y  averaging 0 . 3 3  a n d  3 . 9 6  c m ,  r e s p e c t i v e l y .  

( 4 )  B o i s e  - l o c a t e d  i n  Ada C o u n t y  i n  t h e  e a s t e r n  
p o r t l o n  o f  t h e  s t u d y  area.  A v e r a g e  a n n u a l  t e m p e r a t u r e  is  
lU.6OC w i t h  J a n u a r y  a n d  J u l y  a v e r a g i n g  -1 .5  a n d  23.3OC, 
r e s p e c t i v e l y .  R a i n f a l l  a v e r a g e s  29 .2  cm/yr  w i t h  J u l y  a n d  
J a n u a r y  a v e r a g i n g  0 . 3 8  a n d  3 . 7 3  c m ,  r e s p e c t i v e l y .  

T h e  climate is t h e r e f o r e  c h a r a c t e r i z e d  by  h o t  d r y  summers .  
S n o w f a l l  is  a  m a j o r  c o n t r i b u t o r  t o  t h e  t o t a l  p r e c i p i t a t i o n ,  - 



B. Boise-Weiser Study Area 



n o t a b l y  a t  t h e  h i g h e r  e l e v a t i o n s .  The d r y  g r a s s l a n d  climate 
p r o v i d e s  w e l l - d e f i n e d  s e a s o n a l  c h a r a c t e r i s t i c s .  

b .  A i r  Q u a l i t y  

A i r  masses f r o m  t h e  P a c i f i c  r e a c h  t h e  s t u d y  area 
b u t  are c o n s i d e r a b l y  m o d i f i e d  o v e r  t h a t  d i s t a n c e  p o i n t .  
T h e i r  i n f l u e n c e  c o n t r i b u t e s  m i l d l y  t o  p e r i o d s  o f  c l o u d y  or  
s t o r m y  w i n t e r  w e a t h e r .  A i r  p o l l u t i o n  i s  n o t  a major p r o b l e m  
i n  t h e  area a s  a w h o l e ,  h o w e v e r ,  t h e  Boise r e g i o n  e x p e r i -  
e n c e s  i n t e r m i t t e n t  t e m p e r a t u r e  i n v e r s i o n s  w h i c h  e f f e c t i v e l y  
t r a p  p a r t i c u l a t e s  a n d  g a s s e s  a t  l o w  l e v e l s ,  t h u s  c r e a t i n g  
s t a g n a n t  a i r  m a s s e s .  The M e t r o p o l i t a n  Boise I n t r a s t a t e  
R e g i o n  ( i n c l u d i n g  B o i s e ,  Nampa, a n d  C a l d w e l l )  v i o l a t e s  
s e c o n d a r y  a i r  q u a l i t y  s t a n d a r d s  f o r  p a r t i c u l a t e  matter (U.S. 
EPA, 1 9 7 2 ) .  S o u r c e s  a r e  f u e l  c o m b u s t i o n  a n d  i n d u s t r i a l  
p r o c e s s  l o s s e s ,  p r i m a r i l y  a s p h a l t  a n d  ready-mix  c o n c r e t e  
o p e r a t i o n s .  A d d i t i o n a l l y ,  d u s t  f r o m  a g r i c u l t u r a l  l a n d s  
c o n t r i b u t e s  t o  t h e  p a r t i c u l a t e  l o a d  d u r i n g  c e r t a i n  s e a s o n s .  

The B o i s e  area is t h e  o n l y  p o r t i o n  o f  I d a h o  t o  
e x p e r i e n c e  s i g n i f i c a n t  e m i s s i o n s  f r o m  a i r c r a f t  or a u t o -  
m o b i l e s .  Reduced v i s i b i l i t y  is  a  c o n s e q u e n c e  o f  s u c h  a i r  
q u a l i t y  d e g r a d a t i o n  d u r i n g  s e v e r e  t e m p e r a t u r e  i n v e r s i o n s  
(Ada C o u n c i l  o f  G o v e r n m e n t ) .  

c .  Land R e s o u r c e s  

The Boise-Weiser s t u d y  a r e a  is  l o c a t e d  o n  
t h e  w e s t e r n  b o r d e r  o f  t h e  s t a t e  a n d  i n c l u d e s  p o r t i o n s  o f  
Ada,  Canyon,  G e m ,  P a y e t t e ,  a n d  W a s h i n g t o n  c o u n t i e s .  The 
Boise M o u n t a i n s  b o r d e r  t h e  e a s t  s i d e  o f  t h e  r e g i o n  w h i l e  
O r e g o n  b o r d e r s  t h e  west s i d e .  The S n a k e  R i v e r  f o r m s  t h e  
s o u t h e r n  b o u n d a r y  a n d  t h e  C o u n c i l - C a m b r i d g e  s t u d y  area is 
a d j a c e n t  o n  t h e  n o r t h e r n  b o r d e r .  E l e v a t i o n s  i n  Ada C o u n t y  
r a n g e  f r o m  8 2 2  m o n  t h e  v a l l e y  f l o o r  t o  1 8 9 0  m o n  t h e  r i d g e  
crest.  

The B o i s e - C a l d w e l l  a r e a  is  o f  lower e l e v a -  
t i o n  t h a n  t h e  e a s t e r n  p o r t i o n  o f  t h e  S n a k e  R i v e r  P l a i n .  The 
t o p o g r a p h y  is  g e n e r a l l y  f l a t  w i t h  t h i c k  l a k e  a n d  stream 
s e d i m e n t s  i n t e r b e d d e d  w i t h  b a s a l t  f l o w s .  The lower Boise 
a n d  P a y e t t e  R i v e r  b a s i n s  a r e  i n c l u d e d  i n  t h e  area (BLM, 
1 9 7 6 ) .  

( 2 )  Geo logy  

G e o l o g i c a l  i n f o r m a t i o n  is  p r i m a r i l y  l i m i t e d  
t o  Ada C o u n t y ,  w h i c h  is m a i n l y  composed o f  t h e  I d a h o  
B a t h o l i t h  a n d  t h e  I d a h o  G r o u p .  The I d a h o  B a t h o l i t h  is o f  

.- g r a n i t i c  o r i g i n  a n d  is  f o u n d  a l o n g  t h e  s t eep  f a c e  a n d  c re s t  



o f  t h e  Boise R i d g e  w h i l e  t h e  I d a h o  Group  r e p r e s e n t s  t h e  
v a l l e y  f i l l  m a t e r i a l s ,  composed o f  g r a v e l ,  s a n d ,  s i l t ,  and  
c l a y  (Ada C o u n c i l  o f  G o v e r n m e n t s ,  1 9 7 3 ) .  

T h e  g e n e r a l  g e o l o g y  o f  t h e  a r e a  is  sum- 
m a r i z e d  as  f o l l o w s .  C e n o z o i c  f l o w s  i n c l u d e :  1) t h e  Basa l t  
f l o w s  o f  t h e  I d a h o  a n d  S n a k e  R i v e r  g r o u p s  i n  t h e  B o i s e  a r e a ;  
2 )  a l l u v i a l ,  g l a c i a l ,  a n d  l a k e  d e p o s i t s  i n  Canyon,  P a y e t t e ,  
a n d  G e m  c o u n t i e s ;  3 )  s e d i m e n t a r y  r o c k s  o f  t h e  I d a h o  G r o u p ,  
i n c l u d i n g  l a k e  a n d  stream d e p o s i t s  o f  t h e  C h a l k  H i l l s  f o r -  
m a t i o n  i n  u p p e r  Canyon a n d  lower P a y e t t e  c o u n t i e s ;  4 )  s e d i -  
m e n t a r y  r o c k s  a s s o c i a t e d  w i t h  t h e  Co lumbia  R i v e r  B a s a l t  i n  
P a y e t t e  a n d  G e m  c o u n t i e s ;  a n d  5 )  C o l u m b i a  R i v e r  B a s a l t  i n  
G e m ,  P a y e t t e ,  and  W a s h i n g t o n  c o u n t i e s .  M e s o z o i c  r o c k s  
i n c l u d e  g r a n i t e  r o c k s  o f  t h e  I d a h o  B a t h o l i t h  i n  Ada C o u n t y  
(BLM, 1 9 7 6 ) .  

( 3 )  S o i l s  

A v a i l a b l e  s o i l  d a t a  f o r  t h e  e n t i r e  s t u d y  
a r e a  a r e  i n a d e q u a t e  f o r  a p r e c i s e  d e s c r i p t i o n .  S o i l s  i n  Ada 
a n d  Canyon c o u n t i e s  a r e  m o d e r a t e l y  t o  v e r y  d e e p  w i t h  s i l t y  
s u b s o i l s  o n  g e n t l e  t o  s t r o n g  s l o p e s .  The f r o s t - f r e e  s e a s o n  
r a n g e s  f r o m  120-160 d a y s .  C r o p s ,  i n c l u d i n g  c e r e a l s ,  
potatoes,  s u g a r  b e e t s ,  b e a n s ,  a n d  h a y ,  r e q u i r e  i r r i g a t i o n .  
R a n g e l a n d  s o i l s  i n c l u d e  b o t h  c o a r s e - s i l t y  a n d  f i n e - s i l t y  
s o i l s .  P a r e n t  m a t e r i a l s  a r e  a l l u v i u m  o n  t h e  t e r r a c e s  and  
loess  o n  t h e  u p l a n d s .  The p r o f i l e  d e p t h  r a n g e s  f r o m  51-152 
crn w i t h  m o d e r a t e  p e r m e a b i l i t y .  The  m a j o r  s o i l  p r o b l e m s  
a p p e a r  t o  b e  e r o s i o n ,  a l k a l i n e  c o n d i t i o n s  and  d r o u g h t i n e s s .  
T h e s e  a r e  b e i n g  m i t i g a t e d  by r e s i d u e  management ,  c r o p  
s e q u e n c i n g ,  i r r i g a t i o n ,  a n d  r a n g e l a n d  management a n d  cross- 
s l o p e  o p e r a t i o n s  ( R L M ,  1 9 7 6 ) .  Land i n  t h e  Weiser a r e a  is  
subhumid  g r a s s l a n d  a n d  s e m i a r i d  g r a z i n g  l a n d ;  some is  
i r r i g a t e d .  

d .  W a t e r  R e s o u r c e s  

(1) S u r f a c e  

S u r f a c e  water f e a t u r e s  i n  t h e  s t u d y  a r e a  
i n c l u d e  t h e  S n a k e  R i v e r ,  P a y e t t e  R i v e r ,  Weiser R i v e r ,  Boise 
R i v e r ,  A r r o w r o c k  a n d  Lucky P e a k  r e s e r v o i r s  ( o n  t h e  m i d d l e  
f o r k  o f  t h e  Boise R i v e r ) .  S p a n g l e r  R e s e r v o i r  i n  W a s h i n g t o n  
C o u n t y ,  L o w e l l  Lake  i n  Canyon C o u n t y ,  and  B l a c k  Canyon 
R e s e r v o i r  o n  t h e  P a y e t t e  R i v e r  i n  G e m  C o u n t y .  A d d i t i o n a l l y ,  
i r r i g a t i o n  c a n a l s  and  d r a i n a g e  d i t c h e s  h a v e  b e e n  c o n s t r u c t e d  
t h r o u g h o u t  p r i n c i p a l  i r r i g a t i o n  a r e a s .  

Swan F a l l s  Dam, c o n s t r u c t e d  i n  1 9 0 1  o n  t h e  
S n a k e  R i v e r  s o u t h  o f  B o i s e ,  c r e a t e s  a s l a c k  w a t e r  p o o l  f o r  
a p p r o x i m a t e l y  1 9  km. O t h e r w i s e ,  t h e  S n a k e  R i v e r  is  f r e e  
f l o w i n g .  The S n a k e  R i v e r  r e c e i v e s  p o l l u t a n t s  f r o m  a y r i -  



c u l t u r a l  practices, i n d u s t r i a l  p r o c e s s i n g  p l a n t s  ( p r i m a r i l y  
p o t a t o  a n d  s u g a r  r e f i n i n g ) ,  u n t r e a t e d  d o m e s t i c  s e w a g e ,  a n d  
~ r r l g a t i o n  r e t u r n s .  Water q u a l i t y  o f  t h e  r i v e r  is d e g r a d e d  
b y  i n p u t  f r o m  t h e  Owyhee, P a y e t t e ,  a n d  Boise r i v e r s  (BLM, 
1 9 7 6 ) .  

The B o i s e  R i v e r  f l o w s  i n  a n  e a s t  t o  w e s t  
d i r e c t i o n  t h r o u g h  Ada C o u n t y  a n d  d r a i n s  a b o u t  6993  km2 o f  
m o u n t a i n o u s  t e r r a i n  n o r t h  a n d  e a s t  o f  Ada C o u n t y .  S i n c e  t h i s  
r i v e r  r e c e i v e s  a l a r g e  p a r t  o f  i t s  water f r o m  s e a s o n a l  
r u n o f f  a n d  s n o w m e l t ,  i t  is c h a r a c t e r i z e d  by h i g h  f l o w s  i n  
s p r i n g  t h r o u g h  e a r l y  summer a n d  l o w  f l o w s  f r o m  l a t e  summer 
t h r o u g h  w i n t e r .  

Water q u a l i t y  d a t a  f o r  t h e  r e g i o n  is sum- 
m a r i z e d  i n  T a b l e  B-1 (USGS, 1 9 7 6 ) .  L a k e  L o w e l l  n e a r  
C a l d w e l l  is  f o r m e d  by two e a r t h  embankments .  S t o r a g e  b e g a n  
i n  1 9 0 8 ,  w i t h  t h e  c a p a c i t y  218 hm3 ( c u b i c  h e c t o m e t e r ) .  The  
l a k e  r e c e i v e s  w a t e r  f r o m  t h e  B o i s e  R i v e r  a n d  l oca l  d r a i n a g e ;  
w a t e r  is  u s e d  p r imar i l  f o r  i r r i g a t i o n .  Y The maximum 
o b s e r v e d  c o n t e n t  ( 2 2 1  hm ) was r e c o r d e d  o n  4/27/22 a n d  t h e  
minimum ( 6 . 7  hm3) was o b s e r v e d  o n  10 /22 /24 .  

Lucky P e a k  R e s e r v o i r  n e a r  Boise is fo rmed  
b y  a n  e a r t h - f  ill dam. S t o r a g e  b e g a n  i n  1 9 5 4 .  Water 
( c a p a c i t y  3 7 8 . 6  hm3) i s  s t o r e d  f o r  f l o o d  c o n t r o l  a n d  i r r i g a -  
t i o n  o f  Boise v a l l e y  l a n d s .  The maximum o b s e r v e d  c o n t e n t  
( 3 7 6  hm3) w a s  r e c o r d e d  o n  6 /25/55 a n d  t h e  minimum ( 3 5 . 5  hm3) 
was o b s e r v e d  12 /21 /61 .  

A r r o w r o c k  R e s e r v o i r  o n  t h e  B o i s e  R i v e r  is  
f o r m e d  by a  g r a v i t y - s e c t i o n  c o n c r e t e - a r c h  dam which  was 
c o m p l e t e d  i n  1 9 1 5  a n d  r a i s e d  1 . 5  m i n  1 9 3 7 .  W a t e r  ( c u r r e n t  
c a p a c i t y  353  hm3) is u s e d  f o r  i r r i g a t i o n  i n  B o i s e  v a l l e y ;  
s i l t  d e p o s i t i o n  h a s  d e c r e a s e d  t h e  s t o r a g e  c a p a c i t y  o v e r  
t ime.  The maximum c o n t e n t  ( 3 7 1  hm3) was  r e c o r d e d  5/29/48 
a n d  t h e  minimum o c c u r r e d  d u r i n g  s e v e r a l  y e a r s  when t h e  g a t e s  
were o p e n  a n d  n a t u r a l  r i v e r  f l o w  p a s s e d  t h r o u g h  t h e  
r e s e r v o i r .  

The  Boise R i v e r  is  c l e a n  as i t  l e a v e s  Lucky 
P e a k  R e s e r v o i r ;  however ,  t h e  q u a l i t y  is d e g r a d e d  as  t h e  
r i v e r  l e a v e s  B o i s e .  The most s e v e r e  d e g r a d a t i o n  o c c u r s  
a f t e r  t h e  w a t e r  f l o w s  by E a g l e  I s l a n d  w h e r e  t h e  combined  
e f f l u e n t  f r o m  M e r i d i a n ,  Nampa, a n d  C a l d w e l l  e n t e r  t h e  r i v e r  
a l o n g  w i t h  w a s t e w a t e r  r e t u r n s  f r o m  v a s t  areas o f  i r r i g a t e d  
f a r m l a n d  ( B u r e a u  o f  R e c l a m a t i o n ,  1 9 7 7 )  . The major p o l l u -  
t a n t s  are n i t r o g e n ,  p h o s p h o r u s ,  b a c t e r i a ,  a n d  s e d i m e n t .  

( 2 )  G r o u n d w a t e r  

D e t a l l e d  g r o u n d w a t e r  d a t a  is  l a c k i n g  f o r  
t h e  e n t i r e  s t u d y  area. However,  g r o u n d w a t e r  d a t a  are - 
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TABLE 5-1 

SURFACE WATER DATA FOR THE BOISE-WEISER STUDY AREA 

(Water c h e m i s t r y  d a t a  are f o r  t h e  water y e a r  1 0 / 7 5  - 9 / 7 6 ,  e x p r e s s e d  
as mean s a m p l e  v a l u e s  a n d  s t a n d a r d  d e v i a t i o n  LUSGS, 1 9 7 6 1 )  

S n a k e  R i v e r  B o i s e  R i v e r  P a y e t t e  R i v e r  Weiser R i v e r  
S a m p l i n g  a t  a t  Lucky P e a k  2 . 9  km s o u t h  o f  n e a r  

S t a t i o n  -- - M a r s i n g ,  I D  Lake  O u t l e t  P a y e t t e  Weiser - 

D r a i n a g e  a r e a  (km2)  -- 6 , 9 4 0  8 , 3 9 0  3 , 7 8 0  
8 9 . 2  m 3 / s  3 3 . 1  m3/s A v e r a g e  d i s c h a r g e  -- 

Ext r emes  f o r  p e r i o d  - - 
o f  r e c o r d  (m3/s) 

3 5 . 6  m J / s  
1 , 3 1 0  6 /14 /1896  
( N o  f l o w  when 
g a t e s  are c l o s e d )  

74 .5  ( 8 . 5 )  



a v a i l a b l e  f o r  Ada C o u n t y ,  where  a m p l e  water is  a v a i l a b l e  f o r  
d o m e s t i c ,  i n d u s t r i a l ,  a n d  i r r i g a t i o n  p u r p o s e s .  Water w i t h i n  
Ada C o u n t y  is  p r i m a r i l y  a v a i l a b l e  f r o m  d e e p  p e r m e a b l e  
s e d i m e n t s  o f  t h e  G l e n n s  F e r r y  F o r m a t i o n ,  s h a l l o w  a l l u v i a l  or 
stream d e p o s i t s ,  a n d  S n a k e  R i v e r  Basa l t  l a v a  f l o w s  (Ada 
C o u n c i l  o f  G o v e r n m e n t s ) .  The G l e n n s  F e r r y  F o r m a t i o n  
p r o v i d e s  t h e  d e e p  a q u i f e r  w i t h  b o t h  c l a y  a n d  s a n d  s t r a t a .  
C l a y  b e d s  p r o d u c e  0 .32  - 1 . 6  i p s  ( l i t e r  p e r  s e c o n d )  w h i l e  
s a n d  a n d  g r a v e l  b e d s  p r o d u c e  u p  t o  1 0 2  l p s .  W e l l  y i e l d s  
f r o m  s h a l l o w  a l l u v i a l  or  s t r e a m  t e r r a c e  d e p o s i t s  r a n g e  f r o m  
3 2  t o  64 i p s .  The S n a k e  R i v e r  b a s a l t  f o r m a t i o n  is  
r e s p o n s i b l e  o n l y  f o r  s h a l l o w ,  d o m e s t i c  water r e s o u r c e s .  Ada 
C o u n t y  g r o u n d w a t e r s  a r e  m a i n l y  ca lc ium-magnes ium b i c a r b o n a t e  
t y p e .  T o t a l  d i s s o l v e d  s o l i d s  (TDS) , however ,  o f  t e n  e x c e e d  
t h e  U.S.P.H.S. d r i n k i n g  water s t a n d a r d  o f  200 mg/l .  W a t e r  
q u a l i t y  p r o b l e m s  are a s s o c i a t e d  w i t h  e x c e s s i v e  h a r d n e s s ,  
d i s s o l v e d  i r o n ,  a n d  magnes ium l e v e l s .  

T h e  Boise R i v e r  V a l l e y  h a s  wel ls  t h a t  are 
u t i l i z e d  m a i n l y  f o r  d o m e s t i c  p u r p o s e s .  Of 60  m a j o r  we l l s  
m o n i t o r e d  by CH2M H i l l ,  1 5  p e r c e n t  were c o n t a m i n a t e d  by 
c o l i f o r r n  b a c t e r i a ,  g ram n e g a t i v e ,  n o n s p o r u l a t i n g ,  r o d - s h a p e d  
b a c t e r i a  t h a t  a r e  n a t u r a l  f l o r a  t o  t h e  g a s t r o - i n t e s t i n a l  
t r a c t  o f  warm-blooded a n i m a l s .  

The B o i s e  F r o n t  is  t h e  m a j o r  d e e p  g r o u n d -  
w a t e r  r e c h a r g e  s y s t e m  f o r  t h e  a r e a ,  w h i l e  i r r i g a t i o n  s e e p a g e  
a n d  s u r f a c e  w a t e r  s e e p a g e  a n d  p r e c i p i t a t i o n  r e c h a r g e  t h e  
s h a l l o w  a q u i f e r s .  

A v a i l a b l e  i n f o r i n a t i o n  i n d i c a t e s  t h a t  a 
d e c l i n e  i n  g r o u n d w a t e r  l e v e l s  is n o t  o c c u r r i n g  a n d  t h a t  
r e c h a r g e  i s  b a l a n c i n g  w a t e r  r e m o v a l  f r o m  t h e  a q u i f e r .  

T h e  Weiser R i v e r  b a s i n  d r a i n s  a p p r o x i m a t e l y  
4100 km*. The p r i n c i p a l  u s e  o f  w a t e r  i s  f o r  i r r i g a t i o n ,  
w i t h  s u r f a c e  w a t e r s  m e e t i n g  t h e  b u l k  o f  t h e  demand.  
G r o u n d w a t e r  is  s u p p l i e d  by t w o  ma in  a q u i f e r s :  1 )  i n  t h e  
b a s a l t  o f  t h e  Co lumbia  R i v e r  B a s a l t  Group  and  2 )  i n  
o v e r l y i n g  T e r t i a r y  a n d  Q u a t e r n a r y  s e d i m e n t a r y  r o c k s .  
I n d i v i d u a l  w e l l s  and  s p r i n g s  s u p p l y  d o m e s t i c  a n d  s t o c k  
s u p p l  ies  . M u n i c i p a l  w a t e r  f o r  t h e  towns  o f  C o u n c i l ,  
C a m b r i d g e ,  and  M i d v a l e  are d e r i v e d  f r o m  s e v e n  we l l s  o p e n  t o  
t h e  C o l u m b i a  R i v e r  B a s a l t  Group .  Weiser o b t a i n s  i t s  w a t e r  
f r o m  t h r e e  w e l l s  o p e n  t o  t h e  s e d i m e n t a r y - r o c k  a q u i f e r  
(Young ,  H a r e n b e r g ,  and  S e i t z ,  1 9 7 7 ) .  

G r o u n d w a t e r  i n  t h e  W e i s e r  R i v e r  b a s i n  is 
r e c h a r g e d  m a i n l y  f r o m  p r e c i p i t a t i o n  f a l l i n g  w i t h i n  t h e  
b a s i n .  The b a s a l t  a q u i f e r s  a r e  r e c h a r g e d  v i a  p r e c i p i t a t i o n  
o n  t h e  s u r r o u n d i n g  u p l a n d s  a n d  m o u n t a i n s ,  w i t h  s n o w m e l t  t h e  
g r e a t e s t  c o n t r i b u t o r .  The s e d i m e n t a r y  r o c k  a q u i f e r s  are 
r e c h a r g e d  p r i m a r i l y  d u r i n g  s n o w m e l t  r u n o f f  a n d  t h e  i r r i g a -  - 



t i o n  s e a s o n ,  w i t h  w a t e r  i n f  il t r a t i o n  from s t r e a m s ,  c a n a l s ,  
d i t c h e s ,  and i r r i g a t e d  f i e l d s .  Water l e v e l s  i n  t h e  v a r i o u s  
a q u i f e r s  v a r y  w i t h  snowmelt  c o n d i t i o n s .  

Groundwater  s u p p l i e s  a r e  a f f e c t e d  by t h e  
t h e r m a l  w a t e r s  known t o  o c c u r  i n  t h e  r e g i o n .  Wel l s  i n  t h e  
Midvale  a r e a  d i s c h a r g e  w a t e r  i n  t h e  2E°C r a n g e .  Mun ic ipa l  
wells a t  W e i s e r ,  which draw w a t e r  from t h e  s h a l l o w e r  s e d i -  
men ta ry  r o c k s ,  have TDS c o n c e n t r a t i o n s  i n  t h e  393-514 mg/l 
r a n g e ,  c o n s i d e r a b l y  h a r d e r  t h a n  from t h e  d e e p e r  b a s a l t  
a q u i f e r .  

2 .  N a t u r a l  Environment  

a .  F l o r a  

S p e c i e s  e x p e c t e d  t o  o c c u r  i n  t h e  v a l l e y s  o f  
Paye t t e ,  Gem, Washington ,  and uppe r  Canyon c o u n t i e s  i n c l u d e  
t h o s e  t h a t  a r e  found i n  t h e  P a y e t t e  F o r e s t .  Examples a r e  
p o n d e r o s a  p i n e ,  b luebunch  w h e a t g r a s s ,  I d a h o  f e s c u e ,  b i g  
s a g e ,  and w e s t e r n  ya r row.  

A d j a c e n t  t o  t h e  Snake R i v e r  l i e s  a  s a l t  d e s e r t  
s h r u b  p l a n t  community which b o a s t s  common s t a n d s  o f  w h i t e  
s a g e  o r  w i n t e r f a t  ( E u r o t i a  l a n a t a )  , once  common t h r o u g h o u t  
t h e  i n t e r m o u n t a i n  a r e a .  The s a g e b r u s h - g r a s s l a n d  community 
found  t h r o u g h o u t  Ada and Canyon c o u n t i e s  h a s  s p e c i e s  such  a s  
b i g  s a g e b r u s h ,  low s a g e b r u s h  ( A r t e m e s i a  a r b u s c u l a )  , 
b luebunch  w h e a t g r a s s ,  Idaho  f e s c u e ,  I n d i a n  r i c e g r a s s  
( O r y z o p s i s  hymenoides)  and c h e a t g r a s s  brome (Bromus 
t e c t o r u m ) .  Repea ted  f i r e s ,  o v e r g r a z i n g ,  and a g r i c u l t u r a l  
c o n v e r s i o n  h a s  a l t e r e d  t h i s  once  d i v e r s e  and  abundan t  p l a n t  
c o v e r  t o  l i t t l e  more t h a n  a  s a g e b r u s h  and /o r  a n n u a l  g r a s s  
community. 

A f o r e s t  community is  found a l o n g  t h e  
n o r t h e a s t e r n  b o r d e r  o f  Ada County,  compr i sed  o f  y e l l o w  p i n e  
( P i n u s  p o n d e r o s a )  and Douglas  f i r  ( P s e u d o t s u g a  m e n z i e s i i )  
w i t h  a n  a s s o c i a t e d  s h u r b  u n d e r s t o r y .  

b. Fauna 

Animal s p e c i e s  which i n h a b i t  t h e  s t u d y  r e g i o n  
i n c l u d e  : 

(1) Mammals 

La rge  mammals a r e  l i m i t e d  by c o v e r ,  f o r a g e ,  
and  w a t e r  a v a i l a b i l i t y .  L imi t ed  numbers of  mule d e e r  a r e  
found  a l o n g  t h e  Snake R i v e r  Canyon w i t h  a  few m i g r a n t s  f rom 
t h e  Bo i se  d r a i n a g e  b a s i n .  P r e d a t o r  s p e c i e s  i n c l u d e  t h e  
c o y o t e ,  b o b c a t  (Lynx r u f u s )  , skunk ,  and s h o r t - t a i l e d  w e a s e l  
( M u s t e l a  e r m i n e a )  . Rodents  i n c l u d e  t h e  y e l l o w - b e l l i e d  mar- 



m o t  (Marmota f  l a v l v e n t r l s )  , m u s k r a t ,  T o w n s e n d ' s  g r o u n d  
s q u l r r e l  ( C l t e l l u s  towns end^) , a n d  Columblan  g r o u n d  
s y u l r r e l .  

( 2 )  B i r d s  

B i r d s  a s s o c i a t e d  w i t h  t h e  a r e a  t o t a l  1 1 0  
s p e c i e s ,  i n c l u d i n g  40 w a t e r f o w l  o r  a q u a t i c  s p e c i e s ,  4  u p l a n d  
game b i r d s ,  2 2  r a p t o r s ,  a n d  44 o t h e r  s m a l l e r  s p e c i e s  (Ada 
C o u n c i l  o f  G o v e r n m e n t s ,  No. 9 ) .  The  b i r d s  o f  p r e y  a r e  
d i s c u s s e d  i n  t h e  Bruneau-Grand V i e w  s e c t i o n  o f  t h i s  r e p o r t .  
Game species i n c l u d e  p h e a s a n t  ( P h a s i a n u s  c o l c h i c u s ) ,  r u f f e d  
g r o u s e ,  c h u k e r  (Alec ta r i s  g r a e c a ) ,  H u n g a r i a n  p a r t r i d g e  
( P e r d i x  p e r d i x )  , a n d  q u a i l  ( O r e o r t y x  p i c t u s )  . Duck s p e c i e s  
i n c l u d e  m a l l a r d  ( A n a s  p l a t y r h y n c h o s ) ,  p i n t a i l  ( A n a s  a c u t a ) ,  
b l u e  wing t ea l  ( A n a s  d i s c o r s ) ,  r u d d y  ( O x y r u a  j a m a i c e n s i s )  
a n d  c innamon  t e a l  ( A n a s  c y a n o p t e r a ) .  

R e p t i l e s / a m p h i b i a n s  o c c u r  i n  r o c k y  c a n y o n s  
a n d  d e s e r t  l o w l a n d s  w h e r e  t h e  p r e y  b a s e  is good .  Repre -  
s e n t a t i v e  s p e c i e s  are: l e o p a r d  l i z a r d  ( C o r t a p h y t a s  
w i s l i z e n i i ) ,  w e s t e r n  s k u n k  (Eumeces  s k i l t o n i a n u s ) ,  Great 
B a s i n  g o p h e r  s n a k e  ( P i t u o p h i s  m e l a n o l e u c u s )  , a n d  w e s t e r n  
r a t t l e s n a k e .  

c. A q u a t i c s  

The Boise F r o n t  t r i b u t a r i e s  are s e d i m e n t - l a d e n  
f r o m  g r o u n d  d i s t u r b a n c e s  and  c o n t r i b u t e  t o  a n  e x c e s s i v e  
s e d i m e n t  l o a d  i n  t h e  Boise R i v e r  w h i c h  a d v e r s e l y  i m p a c t s  t h e  
e c o s y s t e m  a n d  h a s  e l i m i n a t e d  t h e  f i s h e r i e s  i n  some p o r t i o n s .  
T h e  o n l y  t r o u t  h a b i t a t  is  b e t w e e n  B a r b e r  D a m  t o  M i d d l e t o n ,  a 
d i s t a n c e  o f  3 5  km. The 1 3  km l e n g t h  o f  t h e  B o i s e  R i v e r  be- 
t w e e n  D i s c o v e r y  S t a t e  P a r k  a n d  B a r b e r  Dam i s  s e v e r e l y  s i l t e d  
a n d  d o e s  n o t  s u p p o r t  a f i s h  communi ty .  F i s h  s p e c i e s  i n  t h e  
r i v e r  i n c l u d e  Rocky M o u n t a i n  w h i t e f i s h  ( C o r e g o n u s  s p . ) ,  
s u c k e r s  ( f a m i l y  C a t i s t o m i d a e )  , c a r p  ( C y p r i n u s  c a r p i o )  , 
s c u l p i n  ( C o t t u s  s p . ) ,  s h i n e r s  ( N o t r o p i s  s p . ) ,  a n d  s q u a w f i s h  
( P t y c h o c h e i l u s  o r e g o n e n s i s ) .  G a m e f i s h  and  i n v e r t e b r a t e  
p o p u l a t i o n s  are s e v e r e l y  i m p a c t e d  by t h e  7-14 d a y  a n n u a l  
s h u t d o w n  o f  Lucky P e a k  D a m  f o r  i n s p e c t i o n  p u r p o s e s .  T h i s  
r e s u l t s  i n  a  1:l r a t i o  o f  sewage  e f f l u e n t :  r i v e r  w a t e r  be low 
t h e  B o i s e  sewage  t r e a t m e n t  p l a n t ,  w i t h  r e s i d u a l  c h l o r i n e  a t  
l e v e l s  t o x i c  t o  t r o u t  a n d  w h i t e f i s h .  A d d i t i o n a l l y  i n s e c t  
l a r v a e  are w i p e d  o u t  w i t h  t h e  d r a s t i c  f l o w  d e c r e a s e  a n d  
e x c e s s i v e  s i l t a t i o n .  I t  is  f e l t  t h a t  t h e  t r o u t  f i s h e r y  
c o u l d  b e  r e e s t a b l i s h e d  i n  t h e  Boise R i v e r  i n  b o t h  Ada a n d  
Canyon c o u n t i e s .  ( A  s e c o n d  t u n n e l  h a s  b e e n  a u t h o r i z e d  by 
C o n g r e s s  a n d  is  e x p e c t e d  t o  be u n d e r  c o n s t r u c t i o n  w i t h i n  t h e  
n e x t  two y e a r s .  T h i s  w i l l  e l i m i n a t e  t h e  a n n u a l  s h u t d o w n  o f  

- Lucky P e a k  f l o w s . )  



H e a l t h y  f i s h  p o p u l a t i o n s  are f o u n d  i n  t h e  S n a k e  
R i v e r  b e l o w  Swan F a l l s  D a m ,  i n c l u d i n g  c h a n n e l  c a t f i s h  
( I c a t l u r u s  p u n c t a t u s ) ,  l a r g e m o u t h  b a s s  ( M i c r o p t e r u s  
s a l i n o i d e s )  , s m a l l m o u t h  b a s s  (M. d o l o m i e u )  , and  c r a p p i e  
( P o x o m i s  s p . ) .  

The Weiser R i v e r  s u p p o r t s  a t r o u t  f i s h e r y  w i t h  
s u p p l e m e n t a l  s t o c k i n g  f r o m  t h e  I d a h o  D e p a r t m e n t  o f  F i s h  a n d  
Game. Game s p e c i e s  i n c l u d e  b r o o k  t r o u t ,  r a i n b o w  t r o u t ,  
c u t t h r o a t  t r o u t ,  and  D o l l y  V a r d e n .  A d d i t i o n a l l y ,  nongame 
s p e c i e s  a r e  a l s o  i n  t h e  Weiser R i v e r .  

3 .  C u l t u r a l  E n v i r o n m e n t  

a .  Land Use 

Land o w n e r s h i p  a n d  u s e  i n  t h e  f i v e  c o u n t i e s  
w i t h i n  t h e  Boise-Weiser s t u d y  area are l i s t e d  i n  t a b l e  8-2.  

- 
TABLE B-2 

LAND OWNERSHIP AND USE I N  BOISE-WEISER AREA 

% Federal  Land 
% S t a t e  Land 
% Pr iva te  Land 
To ta l  Land ( h a )  
% Urban o r  

bui l t -up 
% Agr icu l tu ra l  
% Rangeland 
% Fores t  

Ada Canyon Payet te  Gem Washington 

46.2 4.3 25.9 37.9 37.0 
6.7 0.6 3.5 6.6 6.8 

45.9 94.9 69.8 55 .O 55.9 
270,223 149,784 104,095 143,827 378,773 

4.5 2.9 1.1 0.5 0.4 
25.6 84.4 33.7 18.5 13.8 
69.0 7.7 64 .O 66.3 74.6 

0.3 3 .O 0 .O 13.9 9.9 
% Water 0.6 2.0 1.2 0.8 1.3 

b .  S o c i o e c o n o m i c s  a n d  Demography 

T h e  s t u d y  a r e a  is  v a r i e d  a n d  d i v e r s e  i n  t h a t  i t  
i n c l u d e s  t h e  d e n s e s t  c o u n t y  ( A d a )  i n  t h e  s t a t e  as  w e l l  as  
s p a r s e l y  p o p u l a t e d  c o u n t i e s  ( W a s h i n g t o n  a n d  G e m ) .  The so- 
c i o e c o n o m i c  d a t a  f o r  t h e  a r e a  a r e  summar ized  i n  t a b l e  8-3 .  

Employment d a t a  are summar ized  i n  t a b l e  B-4. 



TABLE 8-3 
SOCIOECONOMIC DATA FOR THE BOISE-WEISER AREA 

Wash- 
U.S. I d a h o  Ad a Canyon P a y e t t e  G e m  i n g t o n  

A v e r a g e  A v e r a g e  C o u n t y  C o u n t y  C o u n t y  C o u n t y  C o u n t y  

P o p u l a t i o n  as  P e r c e n t  -- -- 1 6 . 8 1  8 . 8 3  1 .80 1 . 2 8  1 . 0 2  
o f  1 9 7 6  S t a t e  T o t a l  

1 9 7 5  B i r t h  Rate 1 4 . 8  1 9 . 8  1 7 . 1  1 8 . 5  1 7 . 4  1 6 . 9  1 8 . 9  
1 9 7 5  F e r t i l i t y  R a t e  66 .7  92 .0  76 .O 8 7 . 5  9 1 . 3  84 .2  1 0 0 . 6  
1 9 7 6  P e r c e n t  o f  -- -- 4.4 6  .O 6  .O 1 0 . 3  8 . 6  

I Unemployment 
W 
Cn 

1 9 7 6  Median  F a m i l y  Income  -- .I Number o f  H o s p i t a l s  -- 
I Number o f  P e r s o n s  p e r  -- 

M.D. 
T o t a l  1 9 7 6  C r i m e s  

% M u r d e r  
% L a r c e n y  
% B u r g l a r y  
% R a D e  

1 9 7 5  s u i c i d e  R a t e  -- 1 6 . 4  23 .3  1 5 . 1  1 3 . 9  9 . 3  1 6 . 4  
( p e r  1 , 0 0 0  p e r s o n s )  

1 9 7 5  M a r r i a g e  R a t e  -- 1 5 . 5  1 0 . 9  9 . 3  1 4 . 2  1 0  . O  1 5 . 5  
(per 1 , 0 0 0  p e r s o n s )  

1 9 7 5  D i v o r c e  R a t e  -- 6 . 3  8 . 9  6 .9  8 . 3  8 . 5  6 . 3  
( pe r  1 , 0 0 0  p e r s o n s )  



TABLE 8-4 
1975 EMPLOYMENT DATA FOR THE BOISE-WEISER AREA 

Washing- 
Ada Canyon Payette Gem ton  

% of Females i n  Labor 44.4 41.2 38.9 29.1 34.1 
Force (1970) 

Tota l  Employment 68,744 31,464 4,431 4,007 3,352 
Farm Propr ie tors  1,664 2,619 734 637 59 8 
Nonfarm Propr ie tors  5,481 2,853 667 370 455 
Federal C iv i l i an  Employ- 3,208 19 1 38 59 50 

ment 
S t a t e  and Local Employment 10,866 3,480 63 1 510 50 1 
Manufacturing Employment 6,014 6,250 597 733 382 
Trade Employment 16,143 5,581 536 498 574 
Services Employment 11,062 4,563 319 377 190 
Construction Employment 5,089 1,035 132 30 95 
Farm !&ployment 511 2,581 390 644 339 

c. Archaeological a n d  Hls tor lca l  

T h e  O r e g o n  T r a l l  p a s s e s  t h r o u g h  Ada a n d  Canyon 
c o u n t i e s ;  a d d i t i o n a l l y  t h e  K e l t o n  Road is  l o c a t e d  i n  t h e  
n o r t h e a s t  c o r n e r  o f  Ada Coun ty .  The s i t e  o f  t h e  1 8 3 4  F o r t  
Boise is l o c a t e d  i n  n o r t h w e s t e r n  Canyon C o u n t y .  Archaeo-  
l o g i c a l  s u r v e y s  i n  I d a h o  are  l i m i t e d ;  h o w e v e r ,  i t  is f e l t  
t h a t  t h e  w e s t e r n  S n a k e  R i v e r  P l a i n  h a s  t h e  p o t e n t i a l  t o  
y i e l d  d a t a  o f  m a j o r  s c i e n t i f i c  s i g n i f i c a n c e  (BLM, 1 9 7 6 ) .  I t  
i s  h y p o t h e s i z e d  t h a t  t h e  w e s t e r n  S n a k e  P l a i n  c o n t a i n e d  
e x t e n s i v e  c u l t u r a l  d i v e r s i t y  d u r i n g  t h e  l a t e  p r e h i s t o r i c  a n d  
e a r l y  h i s t o r i c  p e r i o d s .  The v a l l e y s  o f  t h e  Boise,  P a y e t t e ,  
a n d  Weiser r i v e r s  were i m p o r t a n t  g r o u n d s  f o r  s e v e r a l  
d i s t i n c t  I n d i a n  g r o u p s ,  i n c l u d i n g  t h e  N o r t h e r n  P a i u t e ,  Nez 
P e r c e ,  C a y u s e ,  S h o s h o n i ,  a n d  Bannock t r i b e s .  

d .  A e s t h e t i c  V a l u e s  

T h e  s e v e r a l  l a r g e  r i v e r s  a n d  m o u n t a i n o u s  r e g i o n s  
i n  t h e  s t u d y  a r e a  are  u t i l i z e d  e x t e n s i v e l y  f o r  r e c r e a t i o n a l  
p u r p o s e s .  S t a t e  p a r k s  i n c l u d e  D i s c o v e r y  and  Lucky P e a k  i n  
Ada C o u n t y ,  B l a c k  Canyon i n  G e m  C o u n t y ,  O n t a r i o  i n  P a y e t t e  
C o u n t y ,  a n d  Mann C r e e k  i n  W a s h i n g t o n  Coun ty .  S e v e r a l  o f  
t h e s e  p a r k s  o f f e r  camping  s e r v i c e s  a n d  a r e  t h e r e f o r e  a 
v a l u a b l e  r e s o u r c e .  I n  g e n e r a l ,  a e s t h e t i c  r e s o u r c e s  i n  t h e  
area r e q u i r e  p r e s e r v a t i o n ,  s i n c e  I d a h o  b o a s t s  some o f  t h e  
most p r i s t i n e  areas l e f t  i n  t h e  c o u n t r y .  The B i r d s  o f  P r e y  
N a t u r a l  Area l i e s  a l o n g  t h e  S n a k e  R i v e r  o n  t h e  s o u t h e r n  
b o r d e r  o f  Ada C o u n t y .  F o r  d e t a i l s  see t h e  Rruneau-Grand 
V i e w  s e c t i o n  o f  t h i s  report.  



C . BRULVEAU-GRAND V I E W  

a .  C l ima te  

The c l i m a t e  o f  Owyhee County is  modera t e ,  rang-  
i n g  from O°C i n  J a n u a r y  t o  27OC i n  J u l y .  Extremes o f  -33 t o  
460C have been  r e c o r d e d  f o r  Grand View. R a i n f a l l  a v e r a g e s  
20 t o  25  cm p e r  y e a r  a l o n g  t h e  Snake R i v e r ,  w i t h  May and 
J u n e  t h e  h e a v i e s t  p r e c i p i t a t i o n  months.  R e l a t i v e  h u m i d i t y  
i s  c h a r a c t e r i s t i c a l l y  low,  w i t h  modera te  winds f r e q u e n t .  
The growing s e a s o n  i n  t h e  s t u d y  a p p r o x i m a t e s  140 d a y s .  

b. A i r  Q u a l i t y  

P r e v a i l i n g  wind c u r r e n t s  a r e  from t h e  w e s t -  
n o r t h w e s t  and f o l l o w  t h e  Bruneau R i v e r  and Snake R i v e r  
v a l l e y s .  Wind s p e e d s  a v e r a g e  8-32 km/hr w i t h  i n f r e q u e n t  
g u s t s  up t o  96 km/hr. The a i r  q u a l i t y  is c o n s i d e r e d  v e r y  
yood,  w i t h  a g r i c u l t u r e  t h e  main c o n t r i b u t o r  t o  p a r t i c u l a t e  
m a t t e r .  Range f i r e s  a l s o  c o n t r i b u t e  smoke and a s h  t o  t h e  
p a r t i c u l a t e  l o a d  d u r i n g  t h e  d r y  s e a s o n ;  however,  a i r  p o l l u -  
t i o n  on t h e  whole is minimal .  C o n c e n t r a t i o n  l e v e l s  o f  CO, 
N O x ,  SOx, and hydroca rbons  a r e  unknown b u t  a r e  t h o u g h t  t o  be 
low s i n c e  no  major  p o i n t  s o u r c e s  e x i s t  i n  t h e  s t u d y  a r e a .  

c .  Land Resources  

The Bruneau-Grand V i e w  a r e a  l i e s  i n  t h e  
w e s t e r n  p a r t  o f  t h e  Snake R i v e r  P l a i n  e a s t  o f  t h e  Owyhee 
Mounta ins .  The a r e a  i n c l u d e s :  1) t h e  Snake R i v e r  v a l l e y  
r a n g i n g  i n  a l t i t u d e  from 700 t o  999 m; 2 )  t h e  p l a t e a u  
r a n g i n g  from 900 t o  2130 m;  and t h e  3 )  e a s t e r n  p o r t i o n  o f  
t h e  Owyhee u p l i f t  w i t h  a l t i t u d e s  from 900 to 2 5 6 0 m  
( R i g h t m i r e  and o t h e r s ,  1 9 7 6 ) .  Both t h e  Bruneau and Snake 
R i v e r  v a l l e y s  a r e  b o r d e r e d  by f l a t - t o p p e d  bench p l a t e a u s ,  
some o f  which have been d i s s e c t e d  by s t e e p  w a l l e d  canyons  
and r a v i n e s ,  t h u s  forming b u t t e s .  S l o p e s  r ange  from l e s s  
t h a n  2 p e r c e n t  t o  v e r t i c a l  (EAR No. 11-010-5-77).  

( 2 )  Geology 

The l i t h o l o g y  o f  t h e  a r e a  i n c l u d e s  
C r e t a c e o u s  age  g r a n i t e  r o c k s ,  Miocene age  r h y o l i t i c  r o c k s ,  
P l i o c e n e  a g e  v o l c a n i c  r o c k s ,  and t h e  I d a h o  Group of  P l i o c e n e  
and P l e i s t o c e n e  age .  The mounta inous  r e g i o n  is  composed o f  
g r a n i t e  c o r e  o v e r l a i n  by younger  igneous  and s e d i m e n t a r y  
r o c k s .  M i n e r a l i z e d  r h y o l i t i c  c o r e ,  o v e r l a i n  by a  s i m i l a r  
s equence  o f  r o c k s ,  c h a r a c t e r i z e s  t h e  r o l l i n g  up land  a r e a s .  

- F o o t h i l l  and lowland  a r e a s  c o n s i s t  o f  p o o r l y  c o n s o l i d a t e d  
s e d i m e n t a r y  f o r m a t i o n s  i n t e r s p e r s e d  w i t h  b a s a l t i c  l a v a .  





( 3 )  S o i l s  

The s o i l s  i n  t h e  area o f  t h e  B r u n e a u  KGRA 
(known g e o t h e r m a l  r e s o u r c e  a r e a )  are p r i m a r i l y  d e v e l o p i n g  i n  
mixed  a l l u v i u m  and  l a c u s t r i n e  s e d i m e n t s  o n  s t r e a m  b o t t o m s ,  
a l l u v i a l  f a n s  and terrace e s c a r p m e n t s .  T h e s e  s o i l s  are 
d e e p ,  w i t h  few areas t h a t  are s h a l l o w .  S u r f a c e  t e x t u r e s  are 
d o m i n a t e d  by s i l t loam a n d  loam w i t h  m i n o r  areas o f  f i n e  
s a n d y  l o a m ,  c o b b l y  s a n d y  l o a m ,  a n d  s i l t y  c l a y  loam. The 
s o i l s  o f  t h e  area are n e a r l y  l e v e l  t o  g e n t l y  s l o p i n g ,  w i t h  
f e w  s teep slopes.  Mean s o i l  t e m p e r a t u r e  is a p p r o x i m a t e l y  
9 - l l °C  w i t h  t h e  f r o s t - f r e e  p e r i o d  g r e a t e r  t h a n  1 2 0  d a y s  
(BLM, 1 9 7 7 ) .  

d .  Water R e s o u r c e s  

(1) S u r f a c e  

The s t u d y  a r e a  l i e s  p r i m a r i l y  i n  t h e  
B r u n e a u  R i v e r  d r a i n a g e  b a s i n  w h i c h  rises i n  N e v a d a ' s  
J a r b i d g e  M o u n t a i n s  and  f l o w s  i n  a n o r t h e r l y  d i r e c t i o n  t o  t h e  
S n a k e  R i v e r  i n  I d a h o .  The m a i n  w a t e r  s o u r c e s  f o r  a g r i -  
c u l t u r a l  p u r p o s e s  are g r o u n d w a t e r  a n d  water t a k e n  f r o m  t h e  
S n a k e  R i v e r  a n d  C . J .  S t r i k e  R e s e r v o i r .  A d d i t i o n a l l y ,  i n t e r -  
m i t t e n t  f e e d e r  s t r e a m s  a r e  u s e d  f o r  i r r i g a t i o n  a n d  a g r i -  
c u l t u r a l  p u r p o s e s .  The S n a k e  R i v e r  c o m p r i s e s  t h e  e n t i r e  
n o r t h e r n  b o r d e r  o f  t h e  Bruneau-Grand V i e w  s t u d y  area.  The 
B r u n e a u  R i v e r  d r a i n a g e  area a b o v e  Hot  S p r i n g ,  I d a h o ,  
m e a s u r e s  a p p r o x i m a t e l y  6810 km2 w i t h  a mean a l t i t u d e  o f  
1 7 1 0  m .  

The  B r u n e a u  R i v e r  g a g i n g  s t a t i o n  n e a r  Hot 
S  r i n g  y i e l d s  a n  a v e r a g e  d i s c h a r g e  o v e r  38  y e a r s  o f  1 1 . 3  3 m /s w i t h  e x t r e m e s  o f  0 . 7 1  m3/s a n d  1 8 4  m 3 / s  f o r  1 9 6 4  a n d  
1 9 1 0 ,  r e s p e c t i v e l y .  W a t e r  q u a l i t y  f o r  1975-1976 s a m p l i n g  
s e a s o n  are a s  f o l l o w s :  1) mean c o n d u c t i v i t y  1 9 8  pmhos/cm 
( s t a n d a r d  d e v i a t i o n  Ls.d.1 = 9 7 ) ;  2 )  mean pH 7 . 5  ( s . d .  = 
1 . 3 ) ;  3 )  mean h a r d n e s s  45 m g / l ;  4 )  mean d i s s o l v e d  s o l i d s  1 2 1  
mg/l ( a v e r a g e  o f  2  s a m p l i n g  p e r i o d s  o n l y ) ;  a n d  5 )  a l k a l i n i t y  
64  mg/ l  CaC03. T h e  B r u n e a u  R i v e r  is  u n d e r  c o n s i d e r a t i o n  by 
C o n g r e s s  f o r  a d d i t i o n  t o  t h e  N a t i o n a l  Wi ld  a n d  S c e n i c  R i v e r s  
S y s t e m ,  c r e a t e d  t o  a s s u r e  a  h e r i t a g e  o f  p r o t e c t e d  w a t e r w a y s .  

T h e  S n a k e  R i v e r  g a g i n g  s t a t i o n  l o c a t e d  n e a r  
Murphy i n  t h e  n o r t h w e s t e r n  p o r t i o n  o f  t h e  s t u d y  r e g i o n  
y i e l d e d  a n  a v e r a g e  d i s c h a r g e  o v e r  6 3  y e a r s  o f  3 1 4 . 4  m 3 / s  
w i t h  extremes o f  1 1 0  m 3 / s  and  1 3 4 0  m 3 / s  r e c o r d e d  f o r  1 9 4 9  
a n d  1 9 1 8 ,  r e s p e c t i v e l y .  Mean w a t e r  q u a l i t y  d a t a  f o r  t h e  
1975-1976 s a m p l i n g  s e a s o n  a r e  a s  f o l l o w s :  1) c o n d u c t i v i t y  
460  ymhos/cm ( s . d .  = 5 3 ) ;  2 )  pH 6 . 4  ( o n e  s a m p l e  o n l y ) ;  3 )  
h a r d n e s s  1 7 5  mg/l ( 2  s a m p l e s  o n l y ) ;  4 )  d i s s o l v e d  s o l i d s  2 8 1  
mg/ l  ( 2  s a m p l e s  o n l y ) ;  a n d  5 )  a l k a l i n i t y  1 6 1  mg/ l  CaC03 ( 2  

- - s a m p l e s  o n l y ) .  
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( 2 )  Groundwater  

Groundwater  r e s o u r c e s  i n  t h e  Murphy a r e a  
have  n o t  been deve loped  o n  a  major  s c a l e ,  w h i l e  b o t h  s h a l l o w  
and d e e p  a q u i f e r s  have been deve loped  i n  t h e  Grand View 
a r e a .  However, t h e  ma jo r  deve lopment  h a s  o c c u r r e d  i n  t h e  
Bruneau r e g i o n  where t h e  d e e p  a q u i f e r  h a s  been  e x t e n s i v e l y  
d e v e l o p e d  by i r r i g a t i o n  w e l l s .  

The s o u r c e  o f  groundwater  i n  t h e  Murphy 
a r e a  is t h o u g h t  t o  be p r e c i p i t a t i o n  on t h e  Owyhee Mounta ins ,  
w i t h  l o c a l  p r e c i p i t a t i o n  making o n l y  a  s m a l l  c o n t r i b u t i o n  to 
g roundwate r  r e c h a r g e .  A q u i f e r s  i n  t h e  Murphy a r e a  i n c l u d e  
t h e  Po i son  Creek  Forma t ion ,  Banbury B a s a l t ,  Glenns  F e r r y  
Format ion ,  and Bruneau B a s a l t .  Water l e v e l  d e c l i n e  o r  w e l l  
i n t e r f e r e n c e  have n o t  been r e p o r t e d  i n  t h e  a r e a .  The tem- 
p e r a t u r e  o f  t h e  g roundwate r  r a n g e s  from 21 t o  32OC. Water 
q u a l i t y  r a n g e s  from poor  from t h e  s e d i m e n t s  to good from 
b a s a l t  ( K a l s t o n  and Chapman, 1 9 6 9 ) .  

The g roundwate r  r e s o u r c e s  i n  t h e  Grand View 
a r e a  have been deve loped  f o r  b o t h  d o m e s t i c  and i r r i g a t i o n  
usage .  The t h r e e  a q u i f e r  sys t ems  o f  impor tance  i n  t h e  a r e a  
a r e :  1) a h o t  a r t e s i a n  sys t em i n  t h e  T e r t i a r y  S i l i c i c  
V o l c a n i c s ;  2 )  a  warm a r t e s i a n  sys t em i n  t h e  s e d i m e n t s  o f  t h e  
Idaho  Format ion;  and 3 )  a  c o l d  w a t e r  t a b l e  sys t em i n  t h e  
a l l u v i u m  and upper  p o r t i o n  o f  t h e  I d a h o  Format ion .  The 
s o u r c e  o f  groundwater  t o  t h e  d e e p  a q u i f e r s  is p r i m a r i l y  
Owyhee Mountains  p r e c i p i t a t i o n  w h i l e  some w a t e r  is  r e c h a r g e d  
from s t r e a m s  f l o w i n g  o v e r  f r a c t u r e d  o u t c r o p s  o f  t h e  Banbury 
B a s a l t .  Recharge t o  t h e  s h a l l o w  a q u i f e r  is  d i r e c t l y  from 
p r e c i p i t a t i o n ,  c a n a l  s e e p a g e ,  and sewage and i r r i g a t i o n  
e f f l u e n t  ( K a l s t o n  and Chapman, 1969)  . Wel l s  i n  t h e  Grand 
View a r e a  i n c l u d e  s h a l l o w  d o m e s t i c ,  i r r i g a t i o n ,  and unused 
f l o w i n g  w e l l s .  Sha l low d o m e s t i c  w e l l s  a l o n g  t h e  Snake R i v e r  
a r e  c h a r a c t e r i s t i c a l l y  l e s s  t h a n  1 5  m d e e p .  I t  is though t  
t h a t  some o f  t h e s e  w e l l s  l o c a t e d  n e a r  Grand View may 
e x p e r i e n c e  d e g r a d a t i o n  o f  w a t e r  q u a l i t y  due t o  sewage 
d i s p o s a l  methods.  I r r i g a t i o n  well d e p t h  v a r i e s  from 30 t o  
1097 m ,  w i t h  50 p e r c e n t  o f  t h e  w e l l s  p e n e t r a t i n g  t h e  h o t  ( 5 2  
t o  66OC) a r t e s i a n  g roundwate r  sys t em.  Unused f l o w i n g  w e l l s  
r a n g e  i n  t e m p e r a t u r e  f rom 27 t o  38OC. D e c l i n e s  i n  w a t e r  
l e v e l s  i n  w e l l s  o f  less t h a n  152  m have been r e p o r t e d ,  i n d i -  
c a t i n g  t h a t  g roundwate r  r e c h a r g e  is n o t  keep ing  pace  w i t h  
consumpt ion  of  t h e  r e s o u r c e .  Water q u a l i t y  i n  t h e  a r e a  
v a r i e s ,  w i t h  TDS ( t o t a l  d i s s o l v e d  s o l i d s )  c o n t e n t  r a n g i n g  
from 190-334 ing/l. 

The s o u r c e  of  groundwater  i n  t h e  Bruneau 
a r e a  i s  t h o u g h t  t o  be r e c h a r g e  from t h e  Owyhee Mountains  and 
Owyhee U p l i f t .  The g e o l o g i c  f o r m a t i o n s  i m p o r t a n t  a s  
a q u i f e r s  i n c l u d e :  1) T e r t i a r y  S i l i c i c  V o l c a n i c s ;  2 )  Banbury 
B a s a l t ;  and 3 )  t h e  Glenns  F e r r y  Format ion .  I r r i g a t i o n  w e l l  



d e p t h s  v a r y  from 213 t o  640 m and  e x h i b i t  d i s c h a r g e s  f rom 6  
t o  158  i p s .  Domest ic  w e l l  d e p t h s  a r e  l e s s  t h a n  152  m w i t h  
t h e i r  pr ime w a t e r  s o u r c e  t h e  G lenns  F e r r y  Format ion .  Annual 
w a t e r  l e v e l  d e c l i n e s  have been  r e c o r d e d  from 1966 t o  t h e  
p r e s e n t  i n  L i t t l e  V a l l e y  b u t  n o t  i n  Bruneau V a l l e y .  T o t a l  
d i s s o l v e d  s o l i d s  f o r  t h e  a r e a  r a n g e  from 200 t o  400 mg/l .  
The t h e r m a l  g roundwa te r  h a s  e x c e s s i v e  c o n c e n t r a t i o n s  o f  
f l u o r i d e s  ( R a l s t o n  and  Chapman, 1 9 6 9 ) .  

I n  g e n e r a l ,  g roundwa te r  i n  t h e  Bruneau- 
Grand View a r e a  is  d e r i v e d  from Owyhee Mounta ins  r a i n f a l l ,  
w i t h  a  p o r t i o n  b e i n g  h e a t e d  a t  g r e a t  d e p t h s .  Due t o  t h i s  
t h e r m a l  e f f e c t ,  h i g h e r  t h a n  normal s a l i n i t i e s  r e n d e r  t h e  
w a t e r  o n l y  f a i r  f o r  i r r i g a t i o n  p u r p o s e s .  S o i l s  i n  t h e  a r e a  
t e n d  t o  be f i n e  g r a i n e d ;  t h u s  l e a c h i n g  o f  s a l t s  f rom t h e  
s o i l  i s  l i m i t e d .  

2 .  N a t u r a l  Envi ronment  

a .  F l o r a  

The f i v e  v e g e t a t i v e  communi t ies  i n  t h e  a r e a  in -  
c l u d e :  1) s t r e a m s i d e ;  2 )  s a g e b r u s h - g r a s s ;  3 )  s h a d s c a l e -  
g r a s s ;  4 )  a n n u a l  g r a s s  and 5 )  c r e s t e d  w h e a t g r a s s  s e e d l i n g s .  
I t  is  f e l t  t h a t  o v e r g r a z i n g  d i s r u p t e d  n a t u r a l  s ageb rush -  
g r a s s  e c o s y s t e m s ,  w i t h  r e s u l t a n t  i n v a s i o n  by l e s s  p r o d u c t i v e  
a n n u a l  g r a s s e s  s u c h  a s  c h e a t g r a s s .  The ecosys t em i s  now 
domina ted  by a n  o v e r s t o r y  of  b i g  s a g e b r u s h  w i t h  a n  
u n d e r s t o r y  of  c h e a t g r a s s  brome (Bromus t e c t o r u m )  . O t h e r  
s p e c i e s  i n c l u d e  I n d i a n  r i c e g r a s s  ( O r y z o p s i s  s p . ) ,  b o t t l e -  
b r u s h  s q u i r r e l t a i l  ( S i t a n i o n  s p . )  and Sandberg  b l u e g r a s s  
(Poa  s e c u n d a ) .  The s h a d s c a l e - g r a s s  ecosys t em is  domina ted  
by s h a d s c a l e  ( A t r i p l e x  c o n f e r t i f o l i a )  w i t h  a n  u n d e r s t o r y  o f  
c h e a t g r a s s .  The a n n u a l  g r a s s  s y s t e m  e x i s t s  a s  a  f u n c t i o n  o f  
f i r e - a l t e r e d  s h r u b - g r a s s  e c o s y s t e m s .  C h a r a c t e r i s t i c  s p e c i e s  
i n c l u d e  c h e a t g r a s s  and tumble mus ta rd  (Sisymbrium 
a 1  t iss imum) . C r e s t e d  w h e a t g r a s s  ( Agropyron dese r to ru rn )  h a s  
been  i n t r o d u c e d  f o l l o w i n g  o v e r g r a z i n g  and r a n g e  f i r e s  t o  
p r e v e n t  e r o s i o n  and promote l i v e s t o c k  g r a z i n g .  The s t r eam-  
s i d e  v e g e t a t i o n  i n c l u d e s  w i l l o w s  ( S a l i x  s p . ) ,  cot tonwood 
( P o p u l u s  s p . ) ,  w i l d  r o s e  (Rosa  w o o d s i i ) ,  g o l d e n  g o o s e b e r r y  
( K i b e s  g r o s s u l a r i a )  , c h o k e c h e r r y ,  p o i s o n  i v y  (Roxicodendron  
r a d i c a n s ) ,  e l d e r b e r r i e s  (Sambucus c o e r u l e a ) ,  c u r r a n t s  ( R i b e s  
s a t i u u m ) ,  honeysuck le  ( L o n i c e r a  s p . ) ,  y e l l o w  f o x t a i l  
( A l o p e c u r u s  s p . ) ,  s a g e b r u s h ,  g r a s s e s ,  and yar row.  

b .  Fauna 

A l a r g e  v a r i e t y  o f  w i l d l i f e  i n h a b i t s  t h e  a r e a ,  
i n c l u d i n g  r u m i n a n t s ,  l a r g e  p r e d a t o r s ,  song  b i r d s ,  r a p t o r s ,  
r e p t i l e s ,  and w a t e r f o w l  and up land  game b i r d s .  Mammal spe-  
c i e s  i n c l u d e  ( b u t  a r e  n o t  l i m i t e d  t o )  t h e  mule d e e r ,  

. - pronghorn  a n t e l o p e  ( A n t i l o c a r p a  a m e r i c a n a ) ,  y e l l o w  b e l l i e d  



marmot, c o y o t e s ,  b o b c a t s ,  j a c k r a b b i t s  (Lepus  t o w n s e n d i i ) ,  
g round s q u i r r e l s ,  and mice ( P e r o g n a t h u s  s p . ,  Rei throdontomys  
s p . ,  and Peromyscus s p .  ) . Numerous p a s s e r i t o r m e s  a r e  found 
i n  t h e  a r e a .  R a p t o r s  i n c l u d e  ( b u t  a r e  n o t  l i m i t e d  t o )  t h e  
b a l d  e a g l e ,  go lden  e a g l e ,  p r a i r i e  f a l c o n  ( F a l c o  m e x i c a n u s ) ,  
r e d - t a i l e d  hawk ( a u t e o  j a m a i c e n s i s ) ,  and g r e a t  horned  owl 
( B u t e o  v i r g i n i a n u s ) .  Waterfowl i n c l u d e  Canadian  g e e s e  
( B r a n t a  c a n a d e n s i s )  and Mal l a rd  d u c k s ,  R e p r e s e n t a t i v e  game 
s p e c i e s  a r e  c h u k a r s ,  Hungarian p a r t r i d g e ,  and p h e a s a n t .  
R e p t i l e s  i n c l u d e  numerous s n a k e s ,  f r o g s ,  and l i z a r d s ;  
r a t t l e s n a k e s  a r e  v e r y  common. 

L i t t l e  is  known of  e n e r g y  f low t h r o u g h  t h e  food 
web; however,  t h e  diversity and abundance o f  p l a n t  and a n i -  
mal s p e c i e s  i n d l c a t e  a  complex, r a t h e r  s t a b l e  ecosys t em w i t h  
a l l  major  e c o l o g i c a l  compartments  w e l l  r e p r e s e n t e d .  

c .  A q u a t i c s  

Abundant p l a n t  and an ima l  s p e c i e s  o c c u r  w i t h i n  
s t r e a m s  o f  t h e  s t u d y  a r e a .  T r o u t  and w h i t e f i s h  a r e  found i n  
t h e  Bruneau R i v e r .  A d d i t i o n a l l y ,  a r e a  s t r e a m s  s u p p o r t  warm 
w a t e r  f i s h  p o p u l a t i o n s ,  o f  which l a rgemouth  b a s s ,  b l u e g i l l  
(Lepomis m a c r o c h i r u s ) ,  y e l l o w  p e r c h  ( P e r c a  f l a v e s c e n s )  and 
c h a n n e l  c a t f i s h  a r e  r e p r e s e n t a t i v e .  I n s e c t  s p e c i e s  i n c l u d e  
c a d d i s f l i e s  ( T r i c h o p t e r a ) ,  m a y f l i e s  ( E p h e m e r o p t e r a ) ,  s t o n e  
f l i e s  ( P l e c o p t e r a )  , and s n a i l s  ( s c i e n t i f i c  t a x a  n o t  known).  
A q u a t i c  f l o r a  a r e  a b u n d a n t ,  i n c l u d i n g  s e v e r a l  a l g a l  s p e c i e s ,  
c a t t a i l  (Typha s p . ) ,  duckweed (Lemna s p . ) ,  and s p i k e  r u s h  
( E l e o c h a r i s  s p . ) .  

3 .  C u l t u r a l  Environment 

a .  Land Use 

The l a n d  i n  t h e  a r e a  is  owned p r i m a r i l y  by t h e  
Bureau o f  Land Management (BLM) which a d m i n i s t e r s  77 p e r c e n t  
o f  Owyhee C o u n t y ' s  1 ,975 ,256  h a ,  7 p e r c e n t  is s t a t e  owned, 
and 1 6  p e r c e n t  is  owned p r i v a t e l y .  I r r i g a t e d  l a n d  i n  t h e  
a r e a  is ve ry  l i m i t e d  ( a p p r o x i m a t e l y  18 ,650  h a )  and i s  a d j a -  
c e n t  t o  t h e  Snake R i v e r ,  Bruneau R i v e r ,  o r  L i t t l e  V a l l e y  
Creek  w i t h  t h e  major  c r o p s  b e i n g  p o t a t o e s ,  a l f a l f a ,  s u g a r  
b e e t s ,  c o r n ,  and s m a l l  g r a i n s .  L i t t l e  a r a b l e  l a n d  e x i s t s  i n  
t h e  Bruneau-Grand View a r e a  and i s  found o n l y  a l o n g  t h e  
Snake R i v e r ,  L i t t l e  V a l l e y  Creek ,  and Bruneau R i v e r .  
Approximate ly  37,300 ha e a s t  and w e s t  o f  Bruneau have been 
i d e n t i f i e d  a s  a  proposed  a r e a  f o r  new i r r i g a t i o n  development  
between 1974 and 2020 (BLM, 1 9 7 6 ) .  N i n e t y - t h r e e  p o i n t  f i v e  
p e r c e n t  o f  Owyhee County is  u t i l i z e d  f o r  r a n g e l a n d ,  2 . 1  pe r -  
c e n t  is f o r e s t  l a n d ,  and 3 .9  p e r c e n t  i s  a g r i c u l t u r a l  l a n d .  



b. S o c i o e c o n o m i c s  a n d  Demography 

Owyhee C o u n t y ,  w i t h  7900 p e r s o n s  i n  1 9 7 6 ,  
comprises l e s s  t h a n  o n e  p e r c e n t  o f  t h e  s t a t e ' s  t o t a l  
p o p u l a t i o n .  B o t h  t h e  b i r t h  and  f e r t i l i t y  ra tes  e x c e e d  t h o s e  
f o r  t h e  s t a t e  a n d  n a t i o n .  I n  1 9 7 6 ,  5 . 5  p e r c e n t  o f  t h e  l a b o r  
f o r c e  w a s  unemployed.  Employment d a t a  r e p o r t  t h a t  2 , 5 1 2  
p e o p l e  were employed  i n  1 9 7 5 .  The g r e a t e s t  number o f  p e o p l e  
a re  employed  as  f a r m  l a b o r ,  f o l l o w e d  by s t a t e  a n d  l o c a l  
g o v e r n m e n t ,  t r a d e ,  a n d  s e r v i c e s .  Median  f a m i l y  income i n  
1 9 7 6  was $ 7 , 8 7 5 .  A t o t a l  o f  235 c r i m i n a l  o f f e n s e s  was 
r e p o r t e d  f o r  1 9 7 6 ,  7 4  p e r c e n t  o f  w h i c h  were a t t r i b u t a b l e  to  
l a r c e n y .  S u i c i d e  r a t e s  were q u i t e  h i g h  i n  1 9 7 5 :  1 6 5  p e r c e n t  
o f  t h e  s t a t e  rate.  M a r r i a g e  a n d  d i v o r c e  ra tes  are b o t h  low, 
o n l y  37 p e r c e n t  a n d  1 9  p e r c e n t  o f  s t a t e  v a l u e s ,  
r e s p e c t i v e l y .  

c. A r c h a e o l o g i c a l  a n d  H i s t o r i c a l  

T h e  Oregon  T r a i l  r u n s  t h r o u g h  t h e  s t u d y  area 
s o u t h  o f  t h e  S n a k e  R i v e r ,  w i t h  wagon w h e e l  r u t s  s t i l l  e v i -  
d e n t  i n  many a r e a s .  S i l v e r  m i n i n g  i n  t h e  1 8 6 0 ' s  i n  Owyhee 
C o u n t y  was r e s p o n s i b l e  f o r  t h e  f i r s t  l a r g e - s c a l e  p e r m a n e n t  
s e t t l e m e n t  i n  t h e  s t a t e ,  w i t h  f a r m i n g ,  b a n k i n g ,  a n d  commerce 
r e s p o n d i n g  t o  t h e  p o p u l a t i o n  g r o w t h  (BLM, 1 9 7 6 ) .  

d .  A e s t h e t i c  V a l u e s  

T h e  C . J .  S t r i k e  R e c r e a t i o n  A r e a  l i es  w i t h i n  t h e  
s t u d y  r e g i o n ;  h o w e v e r ,  n o  w i l d e r n e s s  o r  R a r e  I1 r e g i o n s  h a v e  
b e e n  d e s i g n a t e d .  T h e  B r u n e a u  Dunes S t a t e  P a r k  is a l so  
l o c a t e d  w i t h i n  t h e  s t u d y  area a n d  is u s e d  f o r  r e c r e a t i o n a l  
p u r p o s e s .  

A s i g n i f i c a n t  f e a t u r e  i n  t h e  s t u d y  area i s  t h e  
S n a k e  R i v e r  B i r d s  o f  P r e y  N a t u r a l  Area (BPNA), e s t a b l i s h e d  
b y  t h e  S e c r e t a r y  o f  t h e  I n t e r i o r  i n  1 9 7 1  t o  p r o t e c t  e a g l e s ,  
h a w k s ,  owls, f a l c o n s ,  v u l t u r e s ,  a n d  o s p r e y s .  T h e  BPNA 
e n c o m p a s s e s  1 2 , 5 4 6  h a ,  1 0 , 5 2 2  h a  o f  which  is f e d e r a l l y  
owned. The e x c e l l e n t  r a p t o r  h a b i t a t  is  p r o v i d e d  by t h e  
r u g g e d  r i v e r  c a n y o n  a n d  is u t i l i z e d  as a r e c r e a t i o n a l  
r e s o u r c e  by l a r g e  numbers  o f  v i s i t o r s .  F o r  t h e  1 4  species 
o f  r a p t o r s  s i g h t e d  a t  t h e  BPNA, t h e  BLM p r o t e c t s  v i t a l  
h a b i t a t  a n d  n e s t i n g  g r o u n d s .  

D .  MOUNTAIN HOME 

1. P h y s i c a l  E n v i r o n m e n t  

a.  C l i m a t e  

M o u n t a i n  Home is  l o c a t e d  i n  Elmore C o u n t y  i n  
s o u t h w e s t e r n  I d a h o  i n  a  s e m i a r i d  r e g i o n  c h a r a c t e r i z e d  b y  h o t  - 
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D.  M o u n t a i n  H o m e  S t u d y  Area 



summers a n d  cool w i n t e r s .  The a v e r a g e  a n n u a l  t e m p e r a t u r e  i s  
a p p r o x i m a t e l y  10°C w i t h  t h e  mean a n n u a l  p r e c i p i t a t i o n  e s t i -  
m a t e d  as  24 c m .  E x t r e m e  r e c o r d e d  t e m p e r a t u r e s  a re  -37 a n d  
4 3 o c .  

b .  A i r  Q u a l i t y  

P r e v a i l i n g  wind  c u r r e n t s  are f r o m  t h e  n o r t h w e s t ,  
e a s t ,  or s o u t h e a s t .  Wind s p e e d s  a v e r a g e  less t h a n  9 .6  km/hr 
( k i l o m e t e r  per h o u r )  39 p e r c e n t  o f  time a n d  11-24 km/hr 4 1  
p e r c e n t  o f  t h e  t i m e  ( L o n g y e a r  a n d  o t h e r s ,  1 9 7 8 ) .  A i r  
q u a l i t y  is c o n s i d e r e d  v e r y  g o o d ,  w i t h  a g r i c u l t u r a l  
p a r t i c u l a t e s  c o n t r i b u t i n g  t o  t h e  a m b i e n t  a i r  l o a d  d u r i n g  
c e r t a i n  s e a s o n s .  N o  s i g n i f i c a n t  p o i n t  s o u r c e s  e x i s t  f o r  
NOx, SOx h y d r o c a r b o n s  or CO; t h u s  p r e s e r v a t i o n  o f  a i r  
q u a l i t y  is  a n  i m p o r t a n t  c o n s i d e r a t i o n  i n  t h e  a r e a .  

c.  Land R e s o u r c e s  

The M o u n t a i n  H o m e  area l i e s  n o r t h  o f  t h e  
S n a k e  R i v e r  i n  t h e  w e s t e r n  p a r t  o f  t h e  S n a k e  R i v e r  P l a i n .  
G e o g r a p h i c  f e a t u r e s  i n  t h e  a r e a  i n c l u d e :  1) t h e  M t .  B e n n e t t  
H i l l s ,  2 )  t h e  M o u n t a i n  H o m e  P l a t e a u ,  a n d  3 )  t h e  S n a k e  R i v e r  
Canyon.  The M t .  B e n n e t t  H i l l s  a r e  a h i g h  r e l i e f  m o u n t a i n  
r a n g e  n o r t h  o f  t h e  c i t y  o f  M o u n t a i n  H o m e ,  w i t h  a n  a v e r a g e  
e l e v a t i o n  o f  1 8 2 8  m .  The P l a t e a u  r a n g e s  f r o m  1219  m a d j a -  
c e n t  t o  t h e  M t .  B e n n e t t  H i l l s  t o  914 m n e a r  t h e  S n a k e  R i v e r .  
The  S n a k e  R i v e r  Canyon d r o p s  91-152 m b e l o w  t h e  p l a t e a u  to  
t h e  S n a k e  R i v e r .  

( 2 )  Geo logy  

The s t u d y  area is l o c a t e d  b e t w e e n  t h e  
c e n t r a l  I d a h o  T e r t i a r y  a n d  C r e t a c e o u s  g r a n i t i c s  a n d  t h e  
T e r t i a r y  a n d  Q u a t e r n a r y  r o c k s  o f  t h e  S n a k e  R i v e r  P l a i n  t o  
t h e  west.  M o u n t a i n  H o m e  l i es  o n  t h e  n o r t h w e s t - s o u t h e a s t  
t r e n d i n g  f a u l t  t h a t  m a r k s  t h e  r e l a t i v e l y  a b r u p t  t r a n s i t i o n  
z o n e  n o r t h w e s t  o f  t h e  KGRA n e a r  Boise. The major h o t  
s p r i n g s  i n  t h e  area a r e  c o n t r o l l e d  by f a u l t i n g .  The 
l i t h o l o g i c  t y p e s  f o u n d  i n  t h e  M o u n t a i n  H o m e  area a r e  
P l i o c e n e  a n d  P l e i s t o c e n e  s e d i m e n t s ,  P l e i s t o c e n e  Basa l t s ,  a n d  
T e r t i a r y  s i l i c i c  v o l c a n i c s  o v e r l y i n g  C r e t a c e o u s  g r a n i t e .  
T h e  s i l i c i c  v o l c a n i c s  a r e  Miocene R h y o l i t e s .  The  I d a v a d a  
v o l c a n i c s  u n d e r l y i n g  t h e  I d a h o  g r o u p  are c o n s i d e r e d  t o  b e  
t h e  most i m p o r t a n t  a q u i f e r  a n d  t h e  s o u r c e  o f  h o t  water. The 
I d a v a d a  v o l c a n i c s  a r e  lower s i l i c i c  v o l c a n i c s ,  a n d  g e n e r a l l y  
t h e  water p r o d u c e d  f r o m  t h e  complex  are a t  s i g n i f i c a n t l y  
h i g h e r  t e m p e r a t u r e s  t h a n  t h o s e  a t  n e a r b y  wel l s  f r o m  
o v e r l y  i n g  u n i t s .  



( 3 )  S o i l s  

Only  l i m i t e d ,  g e n e r a l i z e d  s o i l  d a t a  are 
a v a i l a b l e  (BLM, 1 9 7 6 )  t o  a s s e s s  s o i l  t y p e s  a n d  c h a r a c -  
t e r i s t i c s .  The f r o s t  f r e e  s e a s o n  i s  a p p r o x i m a t e l y  120-140 
d a y s .  A g r i c u l t u r a l  p r o d u c t s  i n c l u d e  cereals ,  a l f a l f a ,  a n d  
potatoes,  w i t h  70  p e r c e n t  o f  s u c h  c r o p s  i r r i g a t e d .  S u r f a c e  
s o i l s  a r e  p r i m a r i l y  s i l t  loam o n  c l a y  o r  s i l t  loam w i t h  p r o -  
f i l e  d e p t h s  r a n g i n g  f r o m  3 t o  1 8  m .  P a r e n t  m a t e r i a l s  
i n c l u d e  loess,  a  b a s i c  i g n e o u s  r o c k  ( 3 5  p e r c e n t ) ,  a n d  a l l u -  
v i u m  ( 4 5  p e r c e n t ) .  Water r e t e n t i o n  c a p a b i l i t i e s  r a n g e  f r o m  
l o w  o n  t h e  s u r f a c e  t o  good a t  g r e a t e r  d e p t h s .  M a j o r  s o i l  
p r o b l e m s  are a s s o c i a t e d  w i t h  d r o u g h t ,  e r o s i o n ,  s o i l  
a l k a l i n i t y ,  a n d  i n a b i l i t y  o f  r o o t s  a n d  water t o  p e n e t r a t e  
c l a y  s u b s o i l s .  R a n g e l a n d  management  is c u r r e n t l y  e m p l o y e d  
t o  m i n i m i z e  p r o b l e m s  a s s o c i a t e d  w i t h  e r o s i o n .  

d .  Water R e s o u r c e s  

(1) S u r f a c e  W a t e r  

The Snake  R i v e r  comprises t h e  e n t i r e  
s o u t h e r n  b o u n d a r y  o f  t h e  s t u d y  area.  An i m p o r t a n t  s u r f a c e  
w a t e r  f e a t u r e  is Canyon C r e e k ,  w h i c h  f l o w s  s o u t h w e s t e r l y  
f r o m  Long Tom R e s e r v o i r  to  t h e  S n a k e  R i v e r ;  h o w e v e r ,  no  
water q u a l i t y  d a t a  are a v a i l a b l e  t o r  e i t h e r  t h e  r e s e r v o i r  o r  
r i v e r .  S u r f a c e  r u n o f f  f r o m  t h e  M t .  B e n n e t t  H i l l s  is  u l t l -  
m a t e l y  t o  Canyon C r e e k  and  is r e g u l a t e d  by Long Tom 
R e s e r v o i r .  I r r i g a t i o n  waters are d r a w n  trom t i l e  M o u n t a i n  
H o m e  F e e d e r  C a n a l ,  Canyon C r e e k ,  R a t t l e s n a k e  C r e e k ,  B e n n e t t  
C r e e k ,  C o l d  S p r i n g s  C r e e k  and  K i n g  H i l l  C r e e k .  D a t a  f o r  t h e  
Murphy g a y i n y  s t a t i o n  o n  t h e  S n a k e  R i v e r  a r e  i n c l u d e d  i n  t h e  
Bruneau-Grand V i e w  s e c t i o n  o f  t h i s  r e p o r t .  

( 2 )  G r o u n d w a t e r  

G r o u n d w a t e r  r e s o u r c e s  h a v e  b e e n  d e v e l o p e d  
f o r  b o t h  d o m e s t i c  a n d  irrigation p u r p o s e s .  R a l s t o n  and  
Chapman ( 1 9 6 8 )  s t u d i e d  t h e  h y d r o l o g y  o f  t h e  N o u n t a i n  H o m e  
a r e a  a n d  s u b d i v i d e d  t h e  r e g i o n  i n t o  t l v e  a r e a s  b a s e d  o n  
water l e v e l s ,  w e l l  y i e l d ,  w a t e r  t e m p e r a t u r e ,  water q u a l i t y ,  
g e o l o g i c  c h a r a c t e r  o t  t h e  a q u i t e r .  The s u b d i v i s i o n s  a r e  
s u m m a r i z e d  as f o l l o w s :  1) t h e  M t .  B e n n e t t  a i l l s  s u b a r e a ,  2 )  
Hot S p r i n g s ,  3 )  M o u n t a i n  Home, 4 )  A i r  B a s e ,  a n d  5 )  G l e n n s  
F e r r y .  

The M t .  B e n n e t t  H i l l s  r e g i o n  is  t h e  p r i m a r y  
a r e a  f o r  r e c h a r ( ] e  t o  t h e  M o u n t a i n  Home p l a t e a u  a q u l t e r s .  

The  Hot S p r l n g s  r e g l o n  r u n s  a l o n g  t h e  M t .  
B e n n e t t  H l L L s  a n d  i n c l u d e s  a  h o t  a r t e s i a n  g r o u n d w a t e r  
s y s t e m .  Hot S p r ~ n g s  h a s  a n  e s t m a t e d  n a t u r a l  discharge o f  
3 5  i p s  w l t h  d mean t e m p e r a t u r e  o t  66OC. G r o u n d w a t e r  



r e c h a r g e  is t h o u g h t  t o  b e  trom p r e c i p i t a t i o n ,  i r r i g a t i o n  
s e e p a g e  a n d  s t r e a m f l o w ;  h o w e v e r ,  l i t t l e  o f  t h e  r e c h a r g e  
e n t e r s  t h e  w a r m  w a t e r  s y s t e m .  Hot w a t e r  (38-71°C) h a s  b e e n  
r e p o r t e d  a t  t h r e e  l o c a t i o n s  a t  t h r e e  water l e v e l  e l e v a t i o n s ,  
i n d i c a t i n g  a ser ies  o f  s u b p a r a l l e l  n o r t h w e s t  t r e n d i n g  
f a u l t s .  The f a u l t s  are b e l i e v e d  t o  allow t h e  downward f l o w  
o f  c o l d  r e c h a r g e  water a n d  t h e  upward f l o w  o f  h e a t e d  water 
a n d  s t e a m .  The c o l d  g r o u n d w a t e r  s y s t e m  is  l i m i t e d  i n  t h e  
r e g i o n .  

The M o u n t a i n  Home a r e a  s u r r o u n d s  t h e  c i t y  
o t  M o u n t a i n  H o m e  w i t h  b o t h  d o m e s t i c  and  i r r i g a t i o n  water 
d e r i v e d  f r o m  t h e  a q u i f e r .  S o u r c e s  o f  r e c h a r g e  i n c l u d e  
p r e c i p i t a t i o n ,  s t r e a m f  l o w ,  i r r i g a t i o n  s e e p a g e ,  a n d  s e w a g e  
e f f l u e n t .  The  a q u i f e r  h a s  b e e n  w e l l  d e v e l o p e d  f o r  b o t h  
i r r i g a t i o n  a n d  d o m e s t i c  p u r p o s e s ,  w i t h  wel ls  r a n g i n g  i n  
d e p t h  f r o m  1.8-183 m .  

The  A i r  Rase area ( a d j a c e n t  o n  t h e  west 
s i d e  o f  t h e  M o u n t a i n  H o m e  a rea )  i n c l u d e s  t h e  g r o u n d w a t e r  
s y s t e m  s o u t h  a n d  west o f  M o u n t a i n  H o m e  as  wel l  a s  t h e  d e e p  
w e l l s  d e v e l o p e d  i n  t h e  c i t y  o f  M o u n t a i n  H o m e .  R e c h a r g e  to  
t h e  area is l i m i t e d  a s  a  f u n c t i o n  o f  low p r e c i p i t a t i o n  a n d  
t h e  d e e p  s t a t i c  w a t e r  l e v e l .  An e s t i m a t e  o f  w e l l  d e v e l o p -  
m e n t  p u t s  t h e  number o f  w e l l s  f o r  i r r i g a t i o n ,  m u n i c i p a l ,  a n d  
d o m e s t i c  u s e  a t  5 0 ,  r a n g i n g  i n  d e p t h  f r o m  122-274 m .  W a t e r  
t e m p e r a t u r e s  a r e  g e n e r a l l y  u n i f o r m ,  i n  t h e  21-24OC Range.  

T h e  G l e n n s  F e r r y  a r e a  ( a d j a c e n t  o n  t h e  e a s t  
s i d e  o f  t h e  ' l o u n t a i n  Home a r e a )  i s  n o r t h  o f  t h e  S n a k e  R i v e r  
a n d  s u r r o u n d s  t h e  t o w n s  o f  Hammett and  G l e n n s  F e r r y .  
G r o u n d w a t e r  r e c h a r g e  w i t h i n  t h e  a r e a  is  m i n i m a l ,  w i t h  
s t r e a m f l o w  , i r r i g a t i o n  s e e p a g e ,  and  p r e c i p i t a t i o n  a s  
s o u r c e s .  G r o u n d w a t e r  r e s o u r c e s  h a v e  n o t  b e e n  e x t e n s i v e l y  
d e v e l o p e d ,  w i t h  most wells l o c a t e d  a l o n g  t h e  S n a k e  R i v e r ,  
r a n g i n g  i n  d e p t h  f r o m  3-439 rn. S h a l l o w  we l l s  t a p  t h e  c o l d  
w a t e r  a q u i f e r  w h i l e  d e e p e r  w e l l s  p e n e t r a t e  t h e  w a r m  
(70-100°F)  a q u i t e r  s y s t e m .  I n d i c a t i o n s  are t h a t  a d e e p  
g r o u n d w a t e r  g r a d i e n t  t o w a r d s  t h e  S n a k e  R i v e r  e x i s t s ,  w i t h  
a q u i f e r s  d i s c h a r g i n g  i n t o  t h e  r i v e r .  

I n  summary,  t h e  m a i n  s o u r c e s  o f  g r o u n d w a t e r  
a r e  t h e  R r u n e a u  a n d  G l e n n s  F e r r y  F o r m a t i o n s  w i t h  t h e i r  
b a s a l t s  a n d  f l n e - g r a i n e d  s e d i m e n t s ,  r e s p e c t i v e l y .  A v a i l a b l e  
r e c o r d s  d o  n o t  i n d i c a t e  d e c l i n e s  i n  g r o u n d w a t e r  l e v e l s ;  
h o w e v e r ,  d a t a  are l i m i t e d .  

2 .  N a t u r a l  E n v i r o n m e n t  

The s t u d y  r e g i o n  i s  c h a r a c t e r r z e d  by m o d i f l e d  
- s a g e b r u s h - g r a s s  c o m m u n l t l e s ,  typically f o u n d  a l o n g  u n c u l t l -  



v a t e d  p o r t i o n s  o f  t h e  S n a k e  R i v e r  P l a i n .  Annua l  g r a s s e s  
f o u n d  w i t h  s a g e b r u s h  i n c l u d e  W e s t e r n  c h e a t g r a s s ,  f i l a g r e e  
( E r o d i u m  c i c u t a r i u m ) ,  b a l s a m r o o t  ( B a l s a m o r h i z a  h o o k e r e ) .  
S h a d s c a l e  is  f o u n d  o n  s a l i n e  or h e a v i e r  s o i l s .  C r e s t e d  
w h e a t g r a s s  is common. I n f o r m a t i o n  i n d i c a t e s  t h a t  t h r e e  
p l a n t s  o n  t h e  e n d a n g e r e d  o r  t h r e a t e n e d  l i s t  h a v e  b e e n  f o u n d  
i n  t h e  w e s t e r n  p o r t i o n  o f  t h e  S n a k e  R i v e r  P l a i n :  
H e n d e r s o n ' s  d e s e r t  p a r s l e y  (Lomat ium h e n d e r s o n n i i  ) , loco 
weed ( A s  t r o g a l u s  c o m p t o p u s  ) a n d  p e p p e r  g r a s s  ( L e p i d i u m  
montanum) ,  h o w e v e r ,  i t  is n o t  known i f  t h e s e  s p e c i e s  are i n  
t h e  M o u n t a i n  H o m e  s t u d y  a r e a .  J u n i p e r  ( J u n i p e r u s  sp . )  trees 
a r e  f o u n d  w i t h i n  t h e  S n a k e  R i v e r  c a n y o n .  Greasewood a n d  
r a b b i t b r u s h  are f o u n d  a d j a c e n t  t o  s t r e a m s ,  p o n d s ,  a n d  r i v e r .  

b .  Fauna  

Examples  o f  a n i m a l  s p e c i e s  t h a t  i n h a b i t  t h e  
s a g e b r u s h - g r a s s  c o m m u n i t i e s  i n c l u d e  R i c h a r d s o n ' s  g r o u n d  
squ i r r e l  ( C i t e l l u s  r i c h a r d s o n i i ) ,  k a n g a r o o  r a t  (Dipodomys 
s p . ) ,  s a g e b r u s h  v o l e  ( L a g u r u s  c u r t a t u s ) ,  j a c k r a b b i t ,  mule 
d e e r ,  p r o n g h o r n  a n t e l o p e ,  g o l d e n  e a g l e ,  S w a i n s o n ' s  hawk 
( B u t e o  s w a i n s o n i ) ,  and  sparrow hawk ( F a l c o  s p a r v e r i u s ) .  
G a m e  b i r d s  i n c l u d e  s a g e  g r o u s e  ( C e n t r o c e r c u s  u r o p h a s i a n u s ) ,  
c h u k a r ,  p h e a s a n t ,  a n d  m o u r n i n g  d o v e  ( Z e n a i d u r a  m a c r o u r a ) .  
R e p t i l e s  i n c l u d e  s a g e b r u s h  l i z a r d  ( S c e l o p o r u s  g r a c i o s u s )  a n d  
s t r i p e d  w h i p s n a k e  ( M a s t i c o p h i s  t a e n i a t u s ) .  

c .  A q u a t i c s  

The v a r i e t y  i n  h a b i t a t  t y p e s  r e n d e r s  t h e  a r e a  
s u i t a b l e  t o  d i v e r s e  a n d  a b u n d a n t  a q u a t i c  c o m m u n i t i e s .  B o t h  
n a t i v e  a n d  i n t r o d u c e d  f i s h  s p e c i e s  are f o u n d  i n  t h e  S n a k e  
R i v e r .  N a t i v e  s p e c i e s  i n c l u d e  r a i n b o w  t r o u t ,  c u t t h r o a t  
t r o u t ,  a n d  m o u n t a i n  w h i t e f i s h .  I n t r o d u c e d  s p e c i e s  i n c l u d e  
brown t r o u t  ( S a l m o  t r u t t a ) ,  l a r g e m o u t h  b a s s ,  b l u e g i l l ,  chan-  
n e l  c a t f i s h ,  c a r p ,  a n d  s u c k e r s .  F r e s h w a t e r  clams a n d  
m o l l u s c s  are e x p e c t e d  t o  o c c u r  i n  t h e  S n a k e  R i v e r  s i n c e  a 
d i v e r s e  v a r i e t y  o f  h a b i t a t s  are a v a i l a b l e .  I n s e c t  s p e c i e s  
i n c l u d e  m a y f l i e s ,  m i d g e s  ( P i p t e r a ) ,  c a d d i s f l i e s ,  a n d  b e e t l e s  
( C o l e o p t e r a )  . 

3 .  C u l t u r a l  E n v i r o n m e n t  

a .  Land Use 

Land i n  t h e  M o u n t a i n  H o m e  s t u d y  a r e a  comprises 
a p p r o x i m a t e l y  5 5 , 9 4 4  h a ,  o f  w h i c h  1 8 , 6 4 8  h a  is  f e d e r a l l y  
owned (BLM), 9 , 3 2 4  h a  is s t a t e  owned,  a n d  2 7 , 9 7 2  h a  is  u n d e r  
p r i v a t e  o w n e r s h i p .  The a r e a  w a s  h e a v i l y  g r a z e d  by s h e e p  
p r i o r  t o  t h e  a d v e n t  o f  h i g h  l i f t  pump i r r i g a t i o n  p r a c t i c e s  
w h i c h  r e n d e r e d  s u c h  v e n t u r e s  p r o f i t a b l e .  Land u s e  w i t h i n  
E l m o r e  C o u n t y  i n  1 9 7 6  was a s  f o l l o w s :  66 p e r c e n t  r a n g e l a n d ,  
26  p e r c e n t  f o r e s t  l a n d ,  7  p e r c e n t  a g r i c u l t u r a l  l a n d ,  1 
p e r c e n t  w a t e r ,  a n d  0 . 6  p e r c e n t  u r b a n  or  b u i l t - u p .  



b .  S o c i o e c o n o m i c s  and  Demography 

The M o u n t a i n  H o m e  s t u d y  a r e a  is  l o c a t e d  e n t i r e l y  
w i t h i n  Elmore C o u n t y ,  w i t h  s o c i o e c o n o m i c  d a t a  a v a i l a b l e  o n l y  
o n  a c o u n t y - w i d e  b a s i s .  The p o p u l a t i o n  o f  Elmore  C o u n t y  was 
1 9 , 5 0 0  p e o p l e  i n  1 9 7 6 ,  or 2.34 p e r c e n t  o f  I d a h o ' s  t o t a l .  
T h e  p o p u l a t i o n  d e n s i t y  i n c r e a s e d  trom 5.7 km2 i n  1 9 5 0  t o  
16.6/km2 i n  1 9 7 6 .  The b i r t h  ra te  f o r  t h e  c o u n t y  was 28.0  i n  
1 9 7 5 ,  as  c o m p a r e d  w i t h  a s t a t e  r a t e  o t  1 9 . 8 .  The f e r t i l i t y  
ra te  is q u i t e  h i g h ,  1 2 7 . 9  i n  1 9 7 5  a s  compared  t o  I d a h o  a n d  
U.S. r a t e s  o f  92 .0  a n d  6 6 . 7 ,  r e s p e c t i v e l y .  

Unemployment is  s t e a d i l y  r i s i n g ;  t h e  1 9 7 0  
a v e r a g e  was 3 .9  p e r c e n t  a n d  rose t o  7 .4  p e r c e n t  i n  1 9 7 6 .  
Wage a n d  s a l a r y  employment  i n d i c a t e  t h e  g r e a t e s t  number o f  
p e o p l e  a r e  e m p l o y e d  by t h e  m i l i t a r y  ( M o u n t a i n  H o m e  A i r  F o r c e  
B a s e  employed  3 , 9 3 5  p e o p l e  i n  1 9 7 5 ) ;  f o l l o w e d  by f e d e r a l  
c i v i l i a n s  ( 1 , 0 2 7 )  ; t r a d e  ( 8 0 8 )  ; s t a t e  a n d  l oca l  g o v e r n m e n t  
( 7 8 6 ) ;  f a r m  ( 6 3 6 )  and  s e r v i c e s  ( 3 8 9 ) ;  t r a d e ,  commerce a n d  
p u b l i c . ,  u t i l i t i e s  ( 2 7 6 )  ; a n d  f i n a n c e ,  i n s u r a n c e  a n d  r e a l  
e s t a t e  ( 2 0 3 ) .  The 1 9 7 0  H U D  ( H o u s i n g  a n d  Urban  D e v e l o p m e n t )  
e s t m a t e  f o r  t h e  m e d l a n  f a m i l y  income was $ 1 0 , 1 2 5 .  

H e a l t h  c a r e  i n  t h e  c o u n t y  is comparatively p o o r .  
T h e  a v e r a g e  number o f  p e r s o n s  per m e d l c a l  d o c t o r  was 4 , 9 5 0  
I n  Elmore C o u n t y  f o r  1 9 7 5 ,  as  compared  t o  969 t o r  t h e  s t a t e  
a v e r a g e .  Two hospitals are l o c a t e d  l n  t h e  c o u n t y  w l t h  77 
a c u t e  c a r e  b e d s .  

C r i m i n a l  o t t e n s e s  rose trorn 464 i n  1 9 7 3  t o  555 
i n  1 9 7 6 .  I n  Doth  y e a r s ,  l a r c e n y  was t h e  p r i m e  o t t e n s e  a n d  
rose f r o m  6 3  t o  7 1  p e r c e n t  o f  t h e  t o t a l  o f f e n s e s .  No mur- 
d e r s  were r e p o r t e d  i n  1 9 7 3  w i t h  two c o m m i t t e d  i n  1 9 7 6 .  The 
s u i c i d e  r a t e  o f  1 5 . 2 / 1 0 0 , 0 0 0  p e r s o n s  i n  1 9 7 5  was v e r y  close 
t o  t h e  s t a t e  ra te  o f  1 6 . 4 / 1 0 0 , 0 0 0 .  

c .  A r c h a e o l o g i c a l  a n d  H i s to r i c a l  

B o t h  t h e  Oregon T r a i l  a n d  K e l t o n  Road are 
historical m a r k e r s  o f  i m p o r t a n c e  i n  t h e  M o u n t a i n  Home s t u d y  
area a n d  r u n  t h r o u g h  t h e  n o r t h e a s t  p o r t i o n  o f  t h e  r e g i o n .  
T h e r e  i s  n o  a r c h a e o l o g i c a l  s u r v e y  r e c o r d e d ;  h o w e v e r ,  t h e  
p r o b a b i l i t y  o f  a r c h a e o l o g i c a l  s i t e s  is v e r y  h i g h  and  l i k e l y  
c o v e r  a  time s p a n  r a n g i n g  f r o m  p r e h i s t o r i c  times t o  t h e  
p r e s e n t .  

d .  A e s t h e t l c  V a l u e s  

A r u r a l  a n d  o p e n  s p a c e  a t m o s p h e r e  p r e d o m i n a t e s  
i n  t h e  s t u d y  a r e a .  M o u n t a i n s  t o  t h e  n o r t h  and  t h e  S n a k e  
R i v e r  P l a i n  t o  t h e  s o u t h  a n d  e a s t  c o m p r i s e  t h e  s c e n e r y .  
I s l a n d  C r o s s i n g  S t a t e  P a r k  is  l o c a t e d  w i t h i n  t h e  r e g i o n  a n d  

~ - h a s  f a c i l i t i e s  f o r  o v e r n i g h t  c a m p i n g .  No w i l d e r n e s s  o r  Rare 
I1 l a n d s  are  f o u n d  w i t h i n  t h e  M o u n t a i n  H o m e  a r e a  o f  c o n c e r n .  



1. P h y s i c a l  E n v i r o n m e n t  

a .  C l i m a t e  

Normal  a n n u a l  p r e c i p i t a t i o n  r a n g e s  f r o m  20 c m  i n  
t h e  B l u e  G u l c h  area t o  30 c m  n e a r  A r t e s i a n  C i t y .  W i t h  o n l y  
2 0  c m  o t  p r e c i p i t a t l o n ,  t h e  B l u e  G u l c h  a r e a  is  o n e  o f  t h e  
d r i e s t  p a r t s  o f  t h e  S n a k e  R i v e r  P l a i n .  Most o f  t h e  precipi- 
t a t i o n  i n  t h e  area f a l l s  a s  snow d u r i n g  t h e  w i n t e r  m o n t h s .  
T h e  s o u r c e  o f  t h i s  p r e c i p i t a t i o n  is storms o r i g i n a t i n g  o f f  
t h e  P a c i f i c  C o a s t ;  a s  a r e s u l t ,  r a i n  a n d  s n o w f a l l  p a t t e r n s  
a r e  e r r a t i c .  Summers a r e  g e n e r a l l y  w a r m  a n d  d r y ,  w i t h  mean 
t e m p e r a t u r e s  o f  21°C a n d  r a n g e s  o f  -6  t o  36OC. A l t h o u g h  
l o c a l  wind p a t t e r n s  a r e  a f f e c t e d  by t o p o g r a p h y ,  w i n t e r  w i n d s  
are  g e n e r a l l y  s o u t h e a s t  w i n d s ,  w h i l e  summer w i n d s  g e n e r a l l y  
t r e n d  f r o m  t h e  n o r t h w e s t .  

b .  A i r  Q u a l i t y  

A i r  q u a l i t y  i n  t h i s  p a r t  o f  t h e  S n a k e  R i v e r  
P l a i n  is  g o o d ,  a l t h o u g h  p a r t i c u l a t e s  a r e  someti~nes h i g h  i n  a  
g e n e r a l  area n o r t h  and  e a s t  o f  B l u e  G u l c h .  T h e r e  are n o  
l a r g e  p o i n t  sources o f  s i g n i f i c a n t  a i r  p o l l u t i o n  i n  t h e  
a r e a ,  e v e n  n e a r  Twin F a l l s .  The a n n u a l  g e o m e t r i c  mean 
p a r t i c u l a t e  l e v e l  a t  two s t a t i o n s  i n  Twin F a l l s  i n  t h e  
p e r i o d  f r o m  1 9 7 1  t o  1 9 7 4  a v e r a g e d  94  pg/m3 d u r i n g  t h e  same 
p e r i o d .  

c .  Land R e s o u r c e s  

The t h r e e  areas u n d e r  c o n s i d e r a t i o n  l i e  o n  
t h e  s o u t h e r n  e d g e  o f  t h e  S n a k e  R i v e r  P l a i n  a n d  a r e  bounded  
o n  t h e  n o r t h  by t h e  c a n y o n  o f  t h e  S n a k e  R i v e r .  E l e v a t i o n s  
r a n g e  f r o m  8 8 0  m a t  t h e  mouth  o f  Salmon F a l l s  C r e e k  t o  1 2 7 5  
m a t  A r t e s i a n  C i t y .  The B l u e  G u l c h  a n d  Twin F a l l s  areas are 
r e l a t i v e l y  f l a t  w i t h  g r a d i e n t s  o f  a p p r o x i m a t e l y  1 2  m/km. 
A r t e s i a n  C i t y  l i e s  a t  t h e  b a s e  o f  t h e  f o o t h i l l s  o f  t h e  Rock 
C r e e k  H i l l s .  Monument P e a k ,  3 2  km s o u t h  o f  A r t e s i a n  C i t y ,  
h a s  a n  e l e v a t i o n  o f  2400 m .  

( 2 )  Geo logy  

B l u e  G u l c h ,  Twin F a l l s ,  a n d  A r t e s i a n  C i t y  
l l e  i n  t h e  e a s t e r n  S n a k e  R i v e r  P l a i n  g e o m o r p h l c  p r o v i n c e .  
T h i s  a r e a  is  g e o l o g i c a l l y  u n l q u e ,  c h a r a c t e r i z e d  by h o r i z o n -  
t a l  f l o w s  o f  b a s a l t .  The s u r f a c e  o f  t h e  p l a i n  i s  a y o u t h -  
f u l  l a v a  p l a t e a u  p a r t i a l l y  c o v e r e d  w i t h  loess .  B a s a l t  f l o w s  
o n  t h e  p l a i n  c a n  b e  c l a s s i f i e d  i n  two a g e  g r o u p s :  o l d e r  
Miocene-P l  i o c e n e  a n d  y o u n g e r  P l  i o c e n e - R e c e n t .  S u r f a c e  tlows 





t h r o u g h  most o f  t h e  a r e a  c o n s i s t  o f  lower P l e i s t o c e n e  t o  
P l i o c e n e  b a s a l t s  a n d  a $ s o c . i a t e d  t u f f s .  A small  a r e a  o f  
P l i o c e n e  o l i v i n e  . b a s a l t s  o c c u r s  a l o n g  t h e  c a n y o n  o f  t h e  
S n a k e  R i v e r  f r o m  Twin , F a b l s  t o  t h e  mouth o f  Salmon F a l l s  
C r e e k .  Some P l e i s t o c e n e  and  P l i o c e n e  c o l l u v i u m ,  f a n -  
g l o m e r a t e ,  a n d  stream a n d  l a k e  d e p o s i t s  o v e r l i e  t h e  h a s a l t s  
n o r t h w e s t  o f  t h e  lower p o r t i o n  o f  Salmon F a l l s  C r e e k .  Major  
f a u l t s  o c c u r  i n  two l o c a t i o n s :  p a r a l l e l  t o  t h e  S n a k e  R i v e r  
across t!>e Salmon F a l l s  C r e e k  Canyon a n d  t r e n d i n g  n o r t h  a n d  
n o r t h w e s t  a l o n g  t h e  nor.khern e d g e  o f  t h e  Rock C r e e k  B i l l s .  

( 3 )  S o i l s  

S o i l s  t h r o u g h o u t  t h e  area c o n s i s t  p r i m a r i l y  
o f  loess . o f  v a r y i n g  d e p t h s  o v e r  b a s a l t s .  M i n e r a l  f e r t i l i t y  
is  g e n e r a l l y  h i g h  b u t  o r g a n i c  c o n t e n t  is  low. Along  stream 
v a l l e y s ,  a l l u v i a l  d e p o s i t s  o v e r l i e  a l l u v i a l  outcvash f rom 
m o u n t a i n s  t o  t h e  s o u t h .  S i l t l o a m s ,  r a n g i n g  i n  d e p t h  f r o m  25 
cm t o  1 5 0  cm, o v e r l i e  b e d r o c k  o n  g e n t l e  t o  m o d e r a t e  s l o p e s  
i n  b o t h  t h e  B l u e  G u l c h  a n d  Twin F a l l s  areas. F o r t y  p e r c e n t  
o f  s o i l s  i n  t h e  A r t e s i a n  C i t y  area are a  f i n e - l o a m y  mixed 
s o i l  w h i l e  20 p e r c e n t  are a f i n e  m o n t m o r i l l o n t i c  s o i l .  
T h e s e  s o i l s  r a n g e  i n  d e p t h  f r o m  40 c m  t o  100  c m .  
P e r m e a b i l i t i e s  i n  a l l  so i ls  r a n g e  f ro in  slow to  m o d e r a t e  and  
t h e  most s i g n i f i c a n t  s o i l  p r o b l e m  i s  e r o s i o n .  

d .  Water R e s o u r c e s  

(1) S u r f a c e  Water 

P r i m a r y  s t r e a m s  i n  t h e  a r e a s  u n d e r  con- 
s i d e r a t i o n  i n c l u d e :  S n a k e  R i v e r ,  Salmon F a l l s  C r e e k ,  Rock 
C r e e k ,  and  Dry C r e e k .  Salmon F a l l s  C r e e k  f l o w s  t h r o u g h  t h e  
B l u e  G u l c h  area t o  t h e  S n a k e  R i v e r  a n d  d r a i n s  a n  e s t i m a t e d  
5490 km2 of I d a h o  a n d  Nevada.  Flow i n  t h e  c r e e k  is r e y u -  
l a t e d  a t  t h e  Sa lmon  C r e e k  R e s e r v o i r  7 1  km u p s t r e a m  f r o m  t h e  
mouth .  E x c e p t  f a r  s i g n i f i c a n t  l e a k a g e  a l l  o f  t h e  water 
s u p p l y  a b o v e  t h i s  dam i s  d i v e r t e d  Eor i r r i g a t i o n .  
D i v e r s i o n s  b e l o w  t h e  dam a r e  u s e d  t o  i r r i g a t e  l a n d  o u t s i d e  
t h e  d r a i n a g e  b a s i n .  A v e r a g e  d i s c h a r g e  a t  t h e  mouth o f  
Salmon F a l l s  C r e e k  is  4 .57  m3/s and  extremes a t  t h i s  p o i n t  
a re  0 .34 m3/s and  3 8 . 5  m 3 / s .  

Rock C r e e k  d r a i m s  a n  e s t i m a t e d  4 8 3  km2 and 
d i s c h a r g e s  t o  t h e  S n a k e  ~ i v e r  10  km n o r t i l w e s t  of Twin F a l l s .  
Flow i n  t h e  c r e e k  is  p a r t i a l l y  r e y u l a t e d  by a f i s h  h a t c h e r y  
a n d  i r r i g a t i o n  waste f l o w  and  inany i r r i g a t i o n  d i v e r s i o n s  
e x i s t  u p s t r e a m .  The m a n  d i s c h a r q e  f o r  t h e  c r e e k  d u r i n g  t h e  
p e r i o d  o f  r e c o r d  (1 y e a r )  i s  6 . 6  3n3/s, a n d  t h e  extremes 
d u r i n y  t i  p e r i o d  were  2 . 6  m3/s and  1 3 . 5  m3/s. Month ly  
f l o w s  i n  t h e  c r e e k  d u r i n g  t h a t  y e a r  d i f f e r e d  f rom t h e  m a n  
by less t h a n  50 p e r c e n t .  



D u r i n g  l o w  f l o w  y e a r s ,  a l l  f l o w  is t o p p e d  
i n  t h e  S n a k e  R i v e r  a t  M i l n e r  D a m ,  1 9  km n o r t h e a s t  o f  
A r t e s i a n  C i t y .  The l a r g e s t  i n f l o w  be low t h e  dam i s  Thousand  
S p r i n g s  w h i c h  c o n t r i b u t e s  a n  e s t i m a t e d  1 8 4  m 3 / s  t o  t h e  r i v e r  
a s  i n f l o w  f r o m  t h e  S n a k e  R i v e r  P l a i n  a q u i f e r .  The .water 
q u a l i t y  o f  t h e  S n a k e  R i v e r  d e c l i n e s  g r a d u a l l y  as  it f l o w s  
west t h r o u g h  t h e  a r e a  r e c e i v i n g  p o l l u t a n t s  f r o m  a g r i c u l t u r a l  
a c t i v i t y ,  i n d u s t r i a l  p r o c e s s i n g  p l a n t s ,  and  u n t r e a t e d  
d o m e s t i c  water r e t u r n .  Twin F a l l s  h a s  b e e n  l i s t e d  by t h e  
EPA a s  n e e d i n g  improved  waste t r e a t m e n t  f a c i l i t i e s .  N i t r a t e  
a n d  p h o s p h a t e  i n  t h e  r i v e r  f r o m  n a t u r a l  a n d  manmade s o u r c e s  
c o n t r i b u t e  t o  p e r i o d i c  e x c e s s i v e  a l g a l  a n d  weed g r o w t h .  The 
o n l y  l a k e  o c c u r r i n g  i n  t h e  area is  Mur taugh  Lake i n  t h e  
A r t e s i a n  C i t y  a r e a .  T h i s  manmade l a k e  is  o n  Dry C r e e k  a n d  
h a s  a s u r f a c e  a r e a  o f  a p p r o x i m a t e l y  250 h a .  S u r f a c e  water 
q u a l i t y  f o r  streams i n  t h e  area is shown i n  T a b l e  E - 1 .  

TABLE E - 1  
SURFACE WATER QUALITY 

- ( m& -- 
Sa lmon  F a l l s  S n a k e  R l v e r  S n a k e  River 

---- C r e e k  ( K i m b e r l y )  ( K l n g  H111)  

C a  70 45 47 
K 7 . 8  5 . 2  4.5 
Mg 23  1 9  1 8  
Na 5  3  3 1  2  7  
CI- - 4  1 2  4  23' 
F  0 .9  0 .5  0 .7  
H C O ~  239 200 i 8 7  
s 0; 111 47 4  5 
TDS 480 289 298 
TSS ( T o t a l  S u s p e n d e d  1 0 3  -- 2  7  

S o l l d s )  
PH 8 . 6  8 . 7  8 . 5  
S p e c l f l c  C o n d u c t a n c e  766 -- 468 434 

( 2 )  G r o u n d w a t e r  

G r o u n d w a t e r  o c c u r s  i n  t h e  b a s a l t s  a n d  a l l u -  
v i a l  d e p o s l t s  t h r o u g h o u t  t h e  a r e a .  D e p t h s  t o  water r a n g e  
f r o m  24 m i n  t h e  Rock C r e e k  B a s i n  t o  40 m a t  A r t e s i a n  C i t y ,  
t o  5 0  rn n e a r  K i m b e r l y ,  a n d  as  much as 240 m i n  t h e  B l u e  
G u l c h  a r e a .  The few f u n c t i o n i n g  i r r i g a t i o n  wel l s  i n  t h e  
Sa lmon  F a l l s  C r e e k  b a s i n  a r e  n e a r  t h e  Sa lmon  F a l l s  
R e s e r v o i r .  G r o u n d w a t e r  o u t f l o w  a t  Thousand  S p r i n g s  p r o v i d e s  
w a t e r  f r o m  o n e  o f  t h e  w o r l d ' s  m o s t  e x t e n s i v e  a q u a c u l t u r e  
p r o g r a m s .  Water f r o m  t h e  s p r i n g s  h a s  s i g n i f i c a n t l y  b e t t e r  
q u a l i t y  t h a n  s u r f a c e  water or  g r o u n d w a t e r  o n  t h e  s o u t h  s i d e  
o f  t h e  S n a k e  R i v e r .  



B e c a u s e  o f  l i m i t e d  water s u p p l y  a n d  e x t e n -  
s i v e  u s e  o f  g r o u n d w a t e r  f o r  i r r i g a t i o n ,  t h r e e  areas h a v e  
b e e n  d e s i g n a t e d  c r i t i c a l  g r o u n d w a t e r  a r e a s  by t h e  I d a h o  
D e p a r t m e n t  o f  Water R e s o u r c e s .  T h i s  d e s i g n a t i o n  e f f e c t i v e l y  
closes t h e s e  a r e a s  t o  f u r t h e r  a p p l i c a t i o n s  t o  a p p r o p r i a t e  
g r o u n d w a t e r .  The t h r e e  areas i n c l u d e d  are:  

A r t e s i a n  - C i Q  - 1 4 , 5 0 0  h a  ( e s t . )  i n c l u d i n g  
l a n d  i n  T.  11 a n d  1 2  S . ,  R. 1 9  a n d  20 E . ,  B.M.  N e a r l y  a l l  
l a n d  i n c l u d e d  i n  t h e  g e o t h e r m a l  a r e a  o f  i n t e r e s t  is  i n c l u d e d  
i n  t h e  c r i t i c a l  g r o u n d w a t e r  d e s i g n a t i o n .  

Co t tonwood  - 1 6 , 0 0 0  h a  ( e s t . )  a d j a c e n t  t o  
t h e  A r t e s i a n  C i t y  area o n  t h e  s o u t h .  

Blue  G u l c h  - 76 ,000  h a  ( e s t . )  o n  t h e  west 
s i d e  o f  Salmon F a l l s  C r e e k .  A l l  b u t  a p p r o x i m a t e l y  2000 h a  
o f  t h e  B l u e  G u l c h  g e o t h e r m a l  a r e a  is i n c l u d e d  i n  t h i s  
d e s i g n a t i o n .  

2 .  N a t u r a l  E n v i r o n m e n t  

a .  F l o r a  

N a t i v e  v e g e t a t i o n  i n  u n d i s t u r b e d  a r e a s  is 
c l a s s i f i e d  i n  t h e  s a g e b r u s h  a s s o c i a t i o n .  P r i m a r y  s p e c i e s  
f o u n d  i n  t h e  area are b i g  s a g e b r u s h  a n d  c h e a t g r a s s .  E a r l y  
r e c o r d s  i n d i c a t e  t h a t  much o f  t h e  a r e a  was o n c e  c o v e r e d  w i t h  
b u n c h y r a s s e s  a n d  some s a g e b r u s h .  Heavy u s e  o f  t h e  area by 
l i v e s t o c k  l e d  t o  t h e  e s t a b l i s h m e n t  o f  t h e  p r e s e n t  n a t i v e  
s p e c i e s .  A small s t a n d  o f  p i n i o n - j u n i p e r  is  l o c a t e d  j u s t  
s o u t h e a s t  o f  A r t e s i a n  C i t y .  Where n a t i v e  v e g e t a t i o n  h a s  
b e e n  d i s t u r b e d ,  a r e a s  h a v e  b e e n  r e s e e d e d  w i t h  c r e s t e d  
w h e a t g r a s s .  Much o f  t h e  l a n d  i n  t h e  a r e a s  o f  i n t e r e s t  is 
c u r r e n t l y  c u l t i v a t e d .  

b. Fauna  

M a j o r  h a b i t a t  a r e a s  t h a t  h a v e  b e e n  i d e n t i f i e d  
i n c l u d e :  d e e r  h a b l t a t  a l o n g  t h e  l o w e r  1 0  km o f  Sa lmon  F a l l s  
C r e e k ,  b i r d s  o f  p r e y  h a b i t a t  a l o n g  t h e  c a n y o n  o f  t h e  S n a k e  
R i v e r ,  a  c u r l e w  h a b i t a t  a r e a  s o u t h w e s t  o f  Twin F a l l s ,  a n d  a 
h i g h  d e n s i t y  o f  r o u g h - l e g g e d  hawks a n d  c h u k a r  p a r t r i d g e  i n  
t h e  Sa lmon  F a l l s  C r e e k  Canyon.  A n i m a l s  w e l l  a d a p t e d  t o  t h e  
s a g e b r u s h  h a b i t a t  i n c l u d e  t h e  R i c h a r d s o n  g r o u n d  s q u i r r e l ,  
G r e a t  B a s i n  k a n g a r o o  r a t ,  s a g e  g r o u s e ,  v e s p e r  s p a r r o w ,  a n d  
s a g e b r u s h  l i z a r d .  Year - round  r e s i d e n t s  o f  t h e  a r e a  i n c l u d e  
t h e  c o y o t e ,  g r o u n d  s q u i r r e l ,  b l a c k t a i l  j a c k r a b b i t ,  g o l d e n  
e a g l e ,  s p a r r o w  hawk, p h e a s a n t ,  h o u s e  f i n c h ,  and  h o r n e d  l a r k .  
S n a k e s ,  p a r t i c u l a r l y  t h e  w e s t e r n  r a t t l e s n a k e ,  t h e  pygmy 
r a b b i t  a n d  t h e  3 r d  k a n g a r o o  r a t  are d e c l i n i n g  as n a t i v e  
h a b i t a t s  are c o n v e r t e d  t o  c r o p l a n d .  



c.  A q u a t i c s  

A q u a t i c  p l a n t s ,  i n c l u d i n g  duckweed ,  c a t t a i l ,  
s e d g e  ( C a r e x ) ,  a n d  a  common r e e d  ( P h a r g m i t e s ) ,  are common i n  
streams t h r o u g h o u t  t h e  a r e a .  The S n a k e  R i v e r  h a s  a n n u a l  
e x t e n s i v e  a l g a l  b looms .  C o n s t r u c t i o n  o f  dams o n  t h e  S n a k e  
r i v e r  h a s  r e p l a c e d  f r e e - f  l o w i n g  h a b i t a t  p r e f e r r e d  by c o l d -  
w a t e r  game f i s h  w i t h  l a k e - l i k e  s i t u a t i o n s .  S m a l l  numbers  o f  
r a i n b o w  a n d  c u t t h r o a t  t r o u t  a r e  n a t i v e  i n  t h i s  s t r e t c h  o f  
t h e  r i v e r .  S u c k e r s  a n d  s q u a w f i s h  t h r i v e  i n  t h e  r e s e r v o i r s .  
S i x t e e n  s p e c i e s  o f  f i s h  h a v e  b e e n  i d e n t i f i e d  by t h e  I d a h o  
F i s h  a n d  G a m e  D e p a r t m e n t  i n  t h e  S n a k e  R i v e r  be low S h o s h o n e  
F a l l s  a n d  e l e v e n  s p e c i e s  h a v e  b e e n  i d e n t i f i e d  a b o v e .  T r o u t  
o c c u r  i n  b o t h  s e c t i o n s ,  w h i l e  c o h o  s a l m o n  ( O n c o r h y n c h u s  
k i s u t c h )  o c c u r  o n l y  i n  t h e  u p p e r  s e c t i o n .  S u n f i s h  ( L e p o m i s  
s p . ) ,  c a t f i s h ,  a n d  s u c k e r  a r e  common i n  t h e  l o w e r  s e c t i o n .  

3 .  C u l t u r a l  E n v i r o n m e n t  

a .  Land Use 

A r a b l e  l a n d  o c c u r s  o n  b o t h  s i d e s  o f  t h e  S n a k e  
R i v e r  a n d  a l o n y  i t s  t r i b u t a r i e s .  The Salmon F a l l s  C r e e k  
d r a i n a g e  c o n t a i n s  a n  e s t i m a t e d  8 2 , 0 0 0  h a  o f  a r a b l e  l a n d .  
C u l t i v a t i o n  o f  t h e s e  l a n d s  is l i m i t e d  by a v a i l a b i l i t y  o f  
water. A p p r o x i m a t e l y  8 0  p e r c e n t  o f  t h e  c r o p l a n d s  i n  t h e  
a r e a  are i r r i g a t e d .  Most o f  t h e  A r t e s i a n  C i t y  a r e a ,  a c r e a g e  
s o u t h  o f  Twin F a l l s ,  a n d  t h e  w e s t e r n  p a r t  o f  t h e  B l u e  G u l c h  
a r e a  are i n c l u d e d  i n  p r o p o s e d  a r e a s  f o r  neM i r r i g a t i o n  de -  
v e l o p m e n t  i n  t h e  n e x t  30 y e a r s .  

Most o f  t h e  l a n d  b e i n g  c o n s i d e r e d  is  p r i v a t e l y  
owned a n d  u s e d  f o r  g r a z i n g  a n d  c r o p  p r o d u c t i o n .  I n t e r -  
m i t t e n t  a r e a s  o f  p r i v a t e  o w n e r s h i p  are g e n e r a l l y  a s s o c i a t e d  
w i t h  t h e  l i v e s t o c k  i n d u s t r y ,  m i n i n g ,  a n d  r e c r e a t i o n .  
A p p r o x i m a t e l y  3 7 , 3 0 0  h a  o f  BLM l a n d ,  1 5 5 0  h a  o f  s t a t e  l a n d  
( s c h o o l  e n d o w m e n t ) ,  a n d  4150 h a  o f  p r i v a t e  l a n d  o c c u r  i n  t h e  
s l u e  G u l c h  a r e a .  N o  n o n p r i v a t e  l a n d  occurs i n  e i t h e r  t h e  
A r t e s i a n  C i t y  o r  t h e  Twin F a l l s  area.  The m e t r o p o l i t a n  a r e a  
o f  Twin F a l l s  i n c l u d e s  a b o u t  1 5 0 0  h a .  

b .  S o c i o e c o n o m i c s  a n d  Demography 

The t h r e e  areas u n d e r  c o n s i d e r a t i o n  are i n  Twin 
F a l l s  C o u n t y ,  w h i c h  h a s  a  p o p u l a t i o n  o f  4 7 , 3 0 0  ( 1 9 7 6 ) .  
Towns i n c l u d e d  i n  t h e s e  a r e a s  a r e  Twin F a l l s  ( 1 9 7 0  p o p u l a -  
t i o n  2 1 , 1 9 4 ) ,  K i m b e r l y  ( 1 9 7 0  p o p u l a t i o n  1 , 5 5 7 ) ,  a n d  Mur taugh  
( 1 9 7 0  p o p u l a t i o n  1 2 4 ) .  The p o p u l a t i o n  d e n s i t y  o f  t h e  a r e a  
i s  n i n e  peop le /km2.  The b i r t h r a t e  a n d  f e r t i l i t y  r a t e  f o r  
t h e  c o u n t y  are 2 0 . 6  a n d  9 8 . 8 ,  r e s p e c t i v e l y ,  a n d  compare  t o  
v a l u e s  o f  1 9 . 8  a n d  9 2 . 0  f o r  t h e  s t a t e  a n d  1 4 . 8  a n d  6 6 . 7  f o r  
t h e  U n i t e d  S t a t e s .  The number o f  new h o u s i n g  u n i t s  
a u t h o r i z e d  a n n u a l l y  i n c r e a s e d  f r o m  8 5  i n  1 9 7 1  t o  221  i n  1 9 7 6  



i n  Twin F a l l s  a n d  f r o m  1 t o  2 3  i n  K i m b e r l y  d u r i n g  t h e  same 
p e r i o d .  The unemployment  i n  t h e  c o u n t y  i n  1 9 7 6  was 6 . 2  
p e r c e n t ,  a n  i n c r e a s e  o f  1 . 6  p e r c e n t  o v e r  t h e  1 9 7 0  v a l u e .  
T h e  m a i n  e m p l o y e r s  i n  t h e  c o u n t y  a r e  t r a d e ,  s e r v i c e s ,  non- 
f a r i n  p r o p r i e t o r s ,  a n d  m a n u f a c t u r i n g .  L a r c e n y  a n d  b u r g l a r y  
a c c o u n t e d  f o r  8 4  p e r c e n t  o f  a l l  crimes i n  1 9 7 6 .  

c .  A r c h a e o l o g i c a l  a n d  H i s t o r i c a l  

T h i s  a r e a  o f  I d a h o  c o n t a i n e d  g r e a t  c u l t u r a l  
d i v e r s i t y  d u r i n g  t h e  l a t e  p r e h i s t o r i c  a n d  e a r l y  h i s t o r i c  
p e r i o d s .  S e v e r a l  d i s t i n c t  I n d i a n  g r o u p s  i n h a b i t e d  t h e  S n a k e  
R i v e r  P l a i n  i n  t h e  r e c e n t  p a s t .  A l t h o u g h  o n l y  l i m i t e d  
a r c h a e o l o g i c a l  s u r v e y s  h a v e  b e e n  c o n d u c t e d  i n  t h e  a r e a ,  
i n d i c a t i o n s  are t h a t  t h e  w e s t e r n  S n a k e  R i v e r  P l a i n  is  
e x c e p t i o n a l  i n  i ts p o t e n t i a l  t o  y i e l d  a r c h a e o l o g i c a l  d a t a  o f  
m a j o r  s c i e n t i f i c  s i g n i f i c a n c e .  

F u r  t r a p p e r s  were t h e  f i r s t  w h i t e  p e o p l e  i n  t h e  
area i n  a n y  number.  I m m i y r a t i o n  i n  t h e  1 8 4 0 1 s ,  1 8 5 0 t s ,  a n d  
1 8 6 0 ' s  b r o u g h t  t h o u s a n d s  o f  p e o p l e  t h r o u g h  t h e  a r e a ,  
h o w e v e r ,  p e r m a n e n t  s e t t l e m e n t s  were slow i n  d e v e l o p i n g .  
F a r m i n g  b e g a n  i n  t h e  l a t e  1 9 t h  c e n t u r y .  H i s t o r i c a l  a r e a s  
a re  g e n e r a l l y  a s s o c i a t e d  w i t h  t h e  i m m i g r a n t  t r a i l s ,  a n d  a  
s e g m e n t  o f  t h e  Oregon  T r a i l  a t  t h e  mouth o f  Sa lmon  F a l l s  
C r e e k  is b e i n g  c o n s i d e r e d  f o r  h i s t o r i c a l  s t a t u s .  The o n l y  
o t h e r  h i s t o r i c  or  n a t u r a l  a r e a  i n  t h i s  r e g i o n  is t h e  
Hagerman F o s s i l  N a t u r a l  Area e s t a b l i s h e d  by t h e  BLM i n  t h e  
B l u e  G u l c h  a r e a .  

d .  A e s t h e t i c  V a l u e s  

R e c r e a t i o n a l  a n d / o r  a e s t h e t i c  s i t e s  i n  t h e  t h r e e  
s t u d y  r e g i o n s  are d i v e r s e .  B a l a n c e  Rock is  a s c e n i c  anomaly  
l o c a t e d  o n  Salmon F a l l s  C r e e k  Canyon n e a r  B l u e  G u l c h  a n d  is  
q u i t e  u n u s u a l  a n d  p i c t u r e s q u e .  The S n a k e  R i v e r  Canyon 
t h r o u g h  Twin F a l l s  p l u n g e s  w i t h  s h e e r  c l i f f s  a n d  d r o p o f f s  
a n d  is q u i t e  m a g n i f i c a n t .  Mur taugh  Lake l o c a t e d  n e a r  
A r t e s i a n  C i t y  is  u t i l i z e d  f o r  r e c r e a t i o n a l  p u r p o s e s .  A s  is 
t r u e  f o r  m o s t  o f  I d a h o ,  t h e  o p e n ,  r o l l i n g  l a n d  a n d  c l e a n ,  
f a s t  r i v e r s  a f f o r d  t h e  v i e w e r  a  s e n s e  o f  s o l i t u d e  a n d  
f r e e d o m  i n  a n  a r e a  n o t  y e t  o v e r p o p u l a t e d  w i t h  r e s u l t a n t  
i n d u s t r i a l  d e v e l o p m e n t  a n d  e n v i r o n m e n t a l  d e y r a d a t i o n .  

F.  POCATELLO 

1. P h y s i c a l  E n v i r o n m e n t  

a .  C l i m a t e  

P o c a t e l l o  is  l o c a t e d  i n  t h e  s o u t h e a s t  c o r n e r  o f  
t h e  S n a k e  R i v e r  P l a i n  where  t h e  c l i m a t e  is a  m i d d l e - l a t i t u d e  
s t e p p e  t y p e .  S p r i n g  m o n t h s  a r e  t h e  wettest  a n d  w i n d i e s t ,  





w h i l e  cool n i g h t s  and  warm d a y s  p r e d o m i n a t e  d u r i n g  t h e  
summer. P e r c e n t  o f  p o s s i b l e  s u n s h i n e  a v e r a g e s  o v e r  8 0  p e r -  
c e n t  i n  J u l y ,  A u g u s t ,  a n d  S e p t e m b e r .  G e n e r a l  s n o w c o v e r  
b e g i n s  i n  December a n d  f r e e z i n g  t e m p e r a t u r e s  o c c u r  u n t i l  
May. Mean m o n t h l y  t e m p e r a t u r e s  r a n g e  f r o m  -4OC i n  J a n u a r y  
t o  2 3 O ~  i n  J u l y .  Maximum a n d  minimum r e c o r d e d  t e m p e r a t u r e s  
a r e  40 a n d  -34OC. Wind d i r e c t i o n s  r e f l e c t  t h e  o r i e n t a t i o n  
o f  n e a r b y  m o u n t a i n  r a n g e s ,  w i t h  o v e r  50 p e r c e n t  o f  t h e  w i n d s  
o r g i n a t i n g  i n  t h e  s o u t h w e s t  q u a d r a n t .  T h i r t y  p e r c e n t  o f  
wind  s p e e d s  are less t h a n  2  m / s ,  w h i l e  5  p e r c e n t  o c c u r  w i t h -  
i n  t h e  2  m / s  t o  6  m / s  r a n g e .  R e l a t i v e  h u m i d i t y  e x c e e d s  30 
p e r c e n t  o n l y  a t h i r d  o f  t h e  t ime d u r i n g  J u l y  a n d  o n l y  a  h a l f  
o f  t h e  time i n  J a n u a r y .  A v e r a g e  p o t e n t i a l  e v a p o t r a n s p i r a -  
t i o n  e x c e e d s  t h e  a v e r a g e  p r e c i p i t a t i o n  a l l  m o n t h s  e x c e p t  
November,  December ,  J a n u a r y ,  a n d  F e b r u a r y  (USFS, 1 9 7 7 ) .  

b.  A i r  Q u a l i t y  

The p r i m a r y  s o u r c e s  f o r  a i r  p o l l u t i o n  i n  t h e  
P o c a t e l l o  area are t h e  p h o s p h a t e  a n d  e l e m e n t a l  p h o s p h o r u s  
p l a n t s  west o f  t h e  c i t y .  A i r  q u a l i t y  m e a s u r e m e n t s  t h a t  h a v e  
b e e n  t a k e n  h a v e  b e e n  d i r e c t e d  a t  c h a r a c t e r i z i n g  t h e  
e f f l u e n t s  f r o m  t h e s e  p l a n t s .  The  a n n u a l  g e o m e t r i c  mean o f  
s u s p e n d e d  p a r t i c u l a t e s  f r o m  f o u r  P o c a t e l l o  s t a t i o n s  r a n g e d  
f r o m  4 1  t o  1 4 5  ug/m3 d u r i n g  t h e  p e r i o d  f r o m  1 9 7 1  t o  1 9 7 4 .  
T h e  p r i m a r y  a n d  s e c o n d a r y  s t a n d a r d s  f o r  s u s p e n d e d  p a r -  
t i c u l a t e s  are e x c e e d e d  a t  1 km f r o m  t h e  p l a n t s .  D u r i n g  a 
t en -month  p e r i o d  i n  1 9 7 2  a n d  1 9 7 3 ,  t h e  24-hour  s t a n d a r d  f o r  
s u l f a t e s  was e x c e e d e d  1 4  times. 

c .  Land R e s o u r c e s  

E l e v a t i o n s  i n  t h e  a r e a  o f  i n t e r e s t  r a n g e  
f r o m  1700  m i n  t h e  s o u t h w e s t  t o  1340  m a l o n g  t h e  lower 
P o r t n e u f  R i v e r  n e a r  its c o n f l u e n c e  w i t h  Amer ican  F a l l s  
R e s e r v o i r .  The c i t y  o f  P o c a t e l l o  h a s  a n  e l e v a t i o n  o f  1 3 6 0  
m .  Here t h e  c a n y o n  o f  t h e  P o r t n e u f  R i v e r  meets t h e  s o u t h -  
e a s t  b o u n d a r y  o f  t h e  S n a k e  R i v e r  P l a i n .  The f o o t h i l l s  o f  
t h e  Bannock Range are s o u t h w e s t  o f  t h e  c i t y  and  t h e  
P o c a t e l l o  Range i s  t o  t h e  e a s t .  

( 2 )  G e o l o g y  

P o c a t e l l o  l i e s  w i t h i n  t h e  m a r g i n  o f  t h e  
m i d d l e  Rocky M o u n t a i n  P r o v i n c e  t y p i f i e d  by c o m p l e x l y  f o l d e d  
a n d  f a u l t e d  r a n g e s  o f  t h e  e x t r e m e  s o u t h e a s t e r n  S n a k e  R i v e r  
P l a i n  o f  t h e  C o l u m b i a  I n t e r m o u n t a i n  P r o v i n c e .  

B e g i n n i n g  i n  t h e  P r e c a m b r i a n ,  t h e  a r e a  
s u r r o u n d i n g  P o c a t e l l o  l a y  w i t h i n  a  g e o s y n c l i n e  i n t o  which  
v a s t  a m o u n t s  o f  s a n d ,  s h a l e ,  a n d  l i m e s t o n e  were d e p o s i t e d .  



T h e s e  s e d i m e n t s  u n d e r w e n t  me tamorph i sm t o  p r o d u c e  
quartzites, a r g i l l l t e s ,  a n d  m a r b l e s  now e x p o s e d  i n  t h e  
r a n g e s  s o u t h e a s t  o f  P o c a t e l l o .  D u r i n g  e a r l y  P a l e o z o i c  e ra  a 
y e o s y n c l i n e  r e a p p e a r e d  c o l l e c t i n g  s a n d  s h a l e s  a n d  
l i m e s t o n e s .  The r e l a t i v e  c o a r s e n e s s  o f  t h e s e  s e d i m e n t s  
e x p o s e d  s u g g e s t  t h a t  t h e  P a l e o  s h o r e l i n e  was v e r y  n e a r  t h e  
P o c a t e l l o  a r e a .  

B e g i n n i n g  i n  l a t e  C r e t a c e o u s ,  major 
f o l d i n g  a n d  f a u l t i n g  ( i n c l u d i n g  t h r u s t  f a u l t i n g )  w a r p e d  a n d  
b r o k e  g r e a t  t h i c k n e s s e s  o f  s e d i m e n t s  i n  s o u t h e a s t e r n  I d a h o ,  
moving r o c k  u n i t - s  f r o m  west t o  e a s t .  The most n o t i c e a b l e  i n  
t h e  a r e a  is  t h e  Bannock O v e r t h r u s t  e x t e n d i n g  f r o m  I d a h o  
F a l l s  s o u t h w a r d  n e a r  P o c a t e l l o  t o  t h e  Idaho-Utah b o r d e r .  
S u b s e q u e n t l y ,  b a s i n  a n d  r a n g e  s t r u c t u r e s  d e v e l o p e d ,  r e l a t e d  
t o  t h o s e  o f  t h e  Great B a s i n  i n  U t a h  a n d  Nevada.  

A t  t h e  same t i m e ,  t h e  i n t r o d u c t i o n  o f  
f e l s i c  a n d  b a s a l t i c  l a v a  b e g a n  o n  t h e  S n a k e  R i v e r  P l a i n .  
T h e  t u n n e l  o f  t h e  newly  f o r m i n g  S n a k e  R i v e r  P l a i n  c u t  a c r o s s  
t h e  n o r t h w e s t  t r e n d i n g  l a n d f o r m s  d e v e l o p e d  f r o m  L a r a m i d e  a n d  
B a s i n  a n d  Range S t r u c t u r e s  a n d  is  now t h e  most p r o m i n e n t  
p h y s i o g r a p h i c  e l e m e n t  i n  t h e  a r e a .  By l a t e  P l i o c e n e ,  p e d i -  
m e n t  f a n s  b e g a n  t o  e n c r o a c h  o n  t h e  newly  d e v e l o p e d  b a s i n s .  
C o n c u r r e n t l y ,  t e n s i o n  f a u l t s  a l l o w e d  l a v a  t o  a g a i n  s p r e a d  
across t h e  c o u n t r y s i d e .  The most n o t a b l e  i n  t h e  a r e a  are  
t h o s e  f l o w s  now e x p o s e d  a t  R o s s  P a r k  i n  P o c a t e l l o .  The 
d i s t r i b u t i o n  o f  t h e s e  f l o w s  w i t h  t h e  f o r t h c o m i n g  g l a c i a l  
a c t i v i t y  p r o m p t e d  damming o f  t h e  m a j o r  d r a i n a g e s  i n c l u d i n g  
t h e  S n a k e  R i v e r  a n d  t h e  o u t l e t  o f  P l u v i a l  Lake  B o n n e v i l l e .  
Numerous l a k e  bed d e p o s i t s  are i d e n t i f i e d  n o r t h w e s t  o f  
P o c a t e l l o  i n  t h e  area w h e r e  Amer ican  F a l l s  R e s e r v o i r  is  now 
L o c a t e d .  To t h e  s o u t h ,  Lake  B o n n e v i l l e  was f i l l i n g  d u e  t o  
t h e  i n c r e a s e d  p r e c i p i t a t i o n  a n d  d e c r e a s e d  e v a p o r a t i o n  u n t i l  
t h e  water l e v e l  o v e r l a p p e d  Red Rock P a s s .  Enormous v o l u m e s  
o f  water s w e p t  down Marsh C r e e k  a n d  t h e  P o r t n e u f  R i v e r  t o  
t h e  S n a k e  R i v e r .  A s  t h e  f l o o d  w a t e r s  e n t e r e d  t h e  S n a k e  
R i v e r  P l a i n ,  t h e i r  e n e r g y  d e c r e a s e d  l e a v i n g  l a r g e  b o u l d e r  
a n d  g r a v e l  d e p o s i t s  w h i c h  now s k i r t  t h e  f o o t h i l l s  a n d  moun- 
t a i n s  f l a n k i n g  P o c a t e l l o .  

( 3 )  S o i l s  

S o i l s  i n  t h e  P o c a t e l l o  a r e a  a r e  g e n e r a l l y  
l o e s s  d e p o s i t e d  o n  b e d r o c k  o f  S n a k e  R i v e r  B a s a l t  a n d  t h e  
S a l t  Lake  F o r m a t i o n ,  S l o p e s  o f  t h e  f o o t h i l l s  a r e  m o d e r a t e l y  
s t a b l e  a n d  d e p t h  t o  b e d r o c k  u s u a l l y  e x c e e d s  3 rn t h r o u g h o u t  
t h e  a r e a .  S u r f a c e  s o i l s  are p r i m a r i l y  s i l t  l o a m s  a n d  sub-  
s o i l s  r a n g e  f r o m  s i l t y  c i a y  loams to  h e a v y  s i l t  l o a m s .  
N a t u r a l  v e g e t a t i . o n  o c c u r r i n g  o n  t h e s e  s o i l s  i n c l u d e  
s a g e b r u s h ,  g r a s s e s ,  and  m o u n t a i n  b r u s h .  S o i l s  n e a r  t h e  
p r o c e s s i n g  p l a n t s  west o f  P o c a t e l l o  show i n c r e a s e d  con-  
c e n t r a t i o n s  o f  t r a c e  e l e m e n t s .  



d .  Water R e s o u r c e s  

(1) S u r f a c e  W a t e r  

The  P o r t n e u f  R i v e r  is  t h e  p r i m a r y  s t r e a m  i n  
t h e  a r e a ,  d r a i n i n g  a p p r o x i m a t e l y  3300 km2. I t  r ises  o n  t h e  
F t .  Hall  I n d i a n  R e s e r v a t i o n  a p p r o x i m a t e l y  38 km n o r t h e a s t  o f  
P o c a t e l l o  a n d  f l o w s  s o u t h  t o  Lava  Hot  S p r i n g s .  Here, i t  
t u r n s  west t h r o u g h  a  g a p  i n  t h e  P o r t n e u f  Range ,  t h e n  f l o w s  
n o r t h  f o r  1 8  km. A t  i t s  c o n f l u e n c e  w i t h  Marsh  C r e e k ,  t h e  
m a i n  t r i b u t a r y  o f  t h e  P o r t n e u f ,  t h e  r i v e r  t u r n s  t o  t h e  
n o r t h w e s t  a n d  empties i n t o  t h e  A m e r i c a n  F a l l s  R e s e r v o i r .  
F l o w s  i n  t h e  r i v e r  a re  r e g u l a t e d  by  t h e  P o r t n e u f  R e s e r v o i r  
a n d  t h e  C h e s t e r f i e l d  R e s e r v o i r .  D i v e r s i o n s  f r o m  t h e  r i v e r  
a r e  u s e d  t o  i r r i g a t e  a n  e s t i m a t e d  1 7 , 0 0 0  h a  u p s t r e a m  f r o m  
P o c a t e l l o .  The  a v e r a g e  f l o w  o f  t h e  P o r t n e u f  a t  P o c a t e l l o  is 
7 . 6  m 3 / s  a n d  t h e  e x t r e m e s  d u r i n g  t h e  6 3 - y e a r  p e r i o d  o f  
r e c o r d  are  84 .7  a n d  0 . 0 1  m 3 / s .  I n  t h e  1 9 7 6  w a t e r  y e a r ,  42  
p e r c e n t  o f  t h e  t o t a l  f l o w  o f  t h e  r i v e r  o c c u r r e d  i n  A p r i l  a n d  
May. S t r e a m s  d r a i n i n g  t h e  P o c a t e l l o  Range f l o w  i n t o  t h e  
F o r t  Hal l  Main C a n a l ,  f r o m  w h i c h  a ser ies  o f  l a t e r a l s  r u n  t o  
t h e  west a c r o s s  t h e  area o f  i n t e r e s t .  Uses o f  s u r f a c e  w a t e r  
i n c l u d e  m u n i c i p a l ,  i n d u s t r i a l ,  i r r i g a t i o n ,  d o m e s t i c  u s e ,  
s t o c k  w a t e r i n g ,  r e c r e a t i o n a l  u s e  a n d  power  g e n e r a t i o n .  
P a t t e r n s  o f  s t r e a m f l o w  are a f f e c t e d  by r e y u l a t i o n  o f  s u p p l y  
f o r  t h e s e  u s e s .  

Q u a l i t y  o f  t h e  P o r t n e u f  R i v e r  i n  t h e  a r e a  
o f  i n t e r e s t  is  shown i n  t a b l e  F-1. S o u r c e s  o f  i n f l o w  i n  
t h i s  s e c t i o n  o f  t h e  r i v e r  i n c l u d e  a n  o i l  s e p a r a t i o n  p l a n t ,  
e l e m e n t a l  p h o s p h o r u s  a n d  f e r t i l i z e r  p l a n t  e f f l u e n t ,  s ewaye  
t r e a t m e n t  p l a n t ,  s p r i n g s ,  a n d  a f i s h  h a t c h e r y .  The  e s t i -  
m a t e d  f l o w  f r o m  t h e s e  s o u r c e s  is 0 . 5  m3/s .  

- - -- - - - - - 
TABLE F-1  

WATER QUALITY OF PORTNEUF R I V E R  

- ( 3  l o c a t i o n s  - _~~ ~- 

Fe 0.0 2  0 . 0 1  0 . 0 3  
K 7.4 11 7.4 
N a  3  7  4  3  3  3  
cI- 8 . 0  10  6.0 
F - 0 . 4  0 . 1  0 . 6  
HCO? 28 1 232 28 3  
NOT 0 . 8  0 . 5  5.6 
PO8 0 .28  0 . 1 9  0 . 8 6  
TDS 480 412 440 
S p e c i f i c  610 512 590 

C o n d u c t a n c e  
( p m h o s )  

PH 6 .2  8 . 2  8 . 1  
T  ( O C )  1 5 . 5  1 5 . 5  1 4 . 0  
DO -- 

~ 1 3  -- -- 1 3  ~ ~ 

-382- 



( 2 )  G r o u n d w a t e r  

G r o u n d w a t e r  i n  t h e  P o c a t e l l o  a r e a  o c c u r s  i n  
a l l u v i u m  a n d  a l l u v i a l - f  a n  d e p o s i t s  a n d  i n  t h e  u n d e r l y i n g  
v o l c a n i c s  w h i c h  r a n g e  i n  d e p t h  f r o m  30 m t o  120  m .  Wells i n  
t h e  a l l u v i u m  n o r t h  a n d  n o r t h w e s t  o f  P o c a t e l l o  h a v e  y i e l d s  
r a n g i n g  f r o m  0.06 t o  0 .19 m3/s w i t h  less t h a n  30 m o f  
drawdown. R e c h a r g e  i n  t h e  f l a t l a n d s  n o r t h w e s t  o f  t h e  c i t y  
comes f r o m  p r e c i p i t a t i o n  a n d  u n d e r f l o w  f r o m  t h e  s u r r o u n d i n g  
h i l l s .  T h e r e  is  s i g n i f i c a n t  g r o u n d w a t e r  o u t f l o w  to  t h e  
P o r t n e u f  R i v e r  i n  t h e  P o c a t e l l o  area. The combined  
d i s c h a r g e  o f  t h e s e  s p r i n g s  i s  a p p r o x i m a t e l y  9  m 3 / s .  

Uses o f  g r o u n d w a t e r  i n c l u d e  m u n i c i p a l ,  i n -  
d u s t r i a l ,  i r r i g a t i o n ,  p r i v a t e  r e s i d e n c e ,  a n d  s t o c k  s u p p l i e s .  
M u n i c i p a l  u s e s  a c c o u n t  f o r  w i t h d r a w a l s  o f  a b o u t  0 .4  m 3 / s ,  
w h i l e  w i t h d r a w a l s  f o r  t h e  p h o s p h o r u s  a n d  p h o s p h a t e  p l a n t s  
a v e r a g e  0 . 5  m 3 / s .  G r o u n d w a t e r  q u a l i t y  f r o m  t h r e e  wells i n  
t h e  P o c a t e l l o  area i s  shown i n  t a b l e  F-2. The s o u r c e  o f  t h e  
n i t r a t e  i n  t h e  c i t y  wells is  u n c l e a r ,  s i n c e  t h e s e  wells a r e  
s e v e r a l  k i l o m e t e r s  u p s t r e a m  f r o m  t h e  p r o c e s s i n g  p l a n t s .  I n  
many wells,  t h e  t o t a l  d i s s o l v e d  s o l i d s  c o n t e n t  is h i g h e r  
t h a n  t h e  d r i n k i n g  w a t e r  s t a n d a r d  o f  500 mg/ l .  

TABLE F-2 
GROUNDWATER QUALITY 

( m g / l )  
D i  s- N i -  Phos-  

s o l v e d  C a l -  t r a t e  p h a t e ,  F luo-  
Well D a t e  S o l i d s  icum as  NO? as PO4 r i d e  

8 0  Acres No. 1 4-27-65 360 1 0 4  6 .6  -- 0 .05  
DO 5-20-66 750 90  3  8  -- 0 .32  

P o c a t e l l o  No. 3  1-04-61 320 58  5 . 3  0 .02  0 .22  
DO 8-31-66 440 7  2  2  7  0.00 0 . 5 3  

P o c a t e l l o  No. 23  10-21-64 700  7  5  58 -- 0 . 3 5  
DO 8-31-66 750  1 2 3  3 4 5  0 .12  0 .44 

2.  N a t u r a l  E n v i r o n m e n t  

a .  F l o r a  

R e g i o n a l  f l o r a  i s  t r a n s i t i o n a l  b e t w e e n  t h e  Great 
B a s i n  v e g e t a t i o n  t o  t h e  s o u t h  and  t h e  Rocky M o u n t a i n  vege-  
t a t i o n  o n  t h e  n o r t h .  Two p r i m a r y  n a t i v e  c o v e r  c l a s s i f i c a -  
t i o n s  h a v e  b e e n  i d e n t i f i e d  i n  t h e  a r e a :  

M o u n t a i n / b r u s h  - d o m i n a t e d  by s p e c i e s  s u c h  as  
- b i t t e r b r u s h  ( P u r s h i a  t r i d e n t a t a j ,  s e r v i c e b e r r y  ( A m a l a n c h i e r  



a l n i f o l i a ) ,  and  j u n i p e r .  S a g e b r u s h  is  a l m o s t  a l w a y s  p r e s -  
e n t .  

S a g e b r u s h / g r a s s  - d o m i n a t e d  by s a g e b r u s h ,  b i t -  
t e r b r u s h ,  b l u e g r a s s ,  and I n d i a n  r i c e g r a s s .  

The  m o u n t a i n - b r u s h  a s s o c i a t i o n  o c c u r s  o n  a l l  a s p e c t s  a t  
lower e l e v a t i o n s ,  b u t  is g e n e r a l l y  c o n E i n e d  t o  s o u t h  and  
west  s l o p e s  a t  h i g h e r  e l e v a t i o n s .  The s a g e b r u s h - g r a s s  a s s o -  
c i a t i o n  o c c u r s  a t  l o w e r  e l e v a t i o n s  o n  less p r o d u c t i v e  s o i l s .  
N o  p l a n t  specles I n c l u d e d  o n  t h e  1 9 7 4  S m i t h s o n i a n  I n s t i t u t e  
p l a n t  l i s t  are known t o  o c c u r  i n  t h e  a r e a .  

b .  Fauna  

E l k  a n d  mule d e e r  winter i n  t h e  m o u n t a i n s  s o u t h  
o f  P o c a t e l l o .  O t h e r  game s p e c i e s  w h i c h  o c c u r  i n  t h e  a r e a  
i n c l u d e  s a g e / g r o u s e ,  s h a r p t a i l e d  g r o u s e  ( P e d i o e c e t e s  
p h a s i a n e l l u s ) ,  H u n g a r i a n  p a r t r i d g e ,  and  c h u k a r  p a r t r i r ? g e .  
S m a l l  m a m m a l s  w h i c h  a r e  f o u n d  i n  a l l  c o v e r  t y p e s  i n c l u d e  
w h i t e t a i l  j a c k r a b b i t  ( L e p u s  t o w n s e n d i )  , c o t t o n t a i l  
( S y l v i l a g u s  n u t t a l l i ) ,  and  pygmy. 

Mourn ing  d o v e s  a r e  f o u n d  i n  t h e  a r e a  i n  t h e  
summer a n d  are a s s o c i a t e d  w i t h  t h e  s a g e b r u s h - g r a s s ,  
m o u n t a i n - b r u s h ,  and  a g r i c u l t u r a l  c o v e r  t y p e s .  The a r e a  is  
l o c a t e d  i n  t h e  P a c i f i c  w a t e r f o w l  f l y w a y  a n d  a l a r y e  number 
o f  d u c k s  and  y e e s e  c o n c e n t r a t e  a t  t h e  Amer ican  F a l l s  
R e s e r v o i r  b e f o r e  moving s o u t h .  The most common i n s e c -  
t i v o r o u s  b i r d s  i n  t h e  a r e a  i n c l u d e  t h e  w e s t e r n  meadowla rk  
( S t u r n e l l a  n e g l e c t a ) ,  s w a l l o w s  ( H i r u n d i n i d a e ) ,  and  
n i g h t h a w k s  ( C h o r d e i l e s  m i n o r ) .  S s v e r a l  s p e c i e s  o f  r e p t i l e s  
a n d  a m p h i b i a n s  i n h a b i t  t h e  a r e a ,  i n c l u d i n g  western t o a d  
( R u f o  b o r e a s ) ,  l e o p a r d  f r o g ,  g o p h e r  s n a k e ,  and  w e s t e r n  
r a t t l e s n a k e .  

c .  A q u a t i c s  

Rainbow t r o u t  are s t o c k e d  i n  t h e  P o r t n e u f  R i v e r ;  
o t h e r  s p e c i e s  f o u n d  i n  t h e  r i v e r  i n c l u d e  b r o o k  t r o u t  and 
brown t r o u t .  The u p p e r  P o r t n e u f  a n d  i t s  t r i b u t a r y ,  Marsh 
C r e e k ,  a r e  c l a s s e d  a s  C l a s s  I V  streams by t h e  I d a h o  
D e p a r t m e n t  o f  F i s h  a n d  Game, and  f i s h i n g  p r e s s u r e  is  
m o d e r a t e  t o  i n t e n s e  i n  some a r e a s .  

3 .  C u l t u r a l  E n v i r s n m e n t  

a ,  Land Use 

A l l  l a n d  i n  t h e  a r e a  o f  i n t e r e s t  is  p r i v a t e l y  
owned.  The F o r t  H a l l  I n d i a n  R e s e r v a t i o n ,  which  was 
e s t a b l i s h e d  i n  1 8 6 8 ,  b o r d e r s  t h e  a r e a  o n  t h e  west and  n o r t h ,  
a n d  C a r i b o u  N a t i o n a l  F o r e s t  l a n d s  l i e  t o  t h e  s o u t h .  



A p p r o x i m a t e l y  3880 h a  o f  l a n d  is  i n c l u d e d  w i t h  t h e  m e t r o p o l -  
i t a n  a r e a  o f  P o c a t e l l o .  A d d i t i o n a l  l a n d  u s e s  i n c l u d e  
g r a z i n g ,  d r y  and  i r r i g a t e d  f a r m i n g ,  and p h o s p h a t e  
p r o c e s s i n g .  The S i m p l o t  p l a n t ,  a  c o m p l e t e l y  i n t e g r a t e d  f e r -  
t i l i z e r  c o m p l e x ,  was e s t a b l i s h e d  i n  1 9 4 5  a n d  p r o c e s s e s  a b o u t  
7 5 0 , 0 0 0  t o n s  o f  p h o s p h a t e  r o c k  a n n u a l l y .  The FMC e l e m e n t a l  
p h o s p h o r u s  p l a n t ,  e s t a b l i s h e d  i n  1 9 4 9 ,  h a s  a n  a n n u a l  p r o d u c -  
t i o n  c a p a c i t y  o f  1 2 7 , 0 0 0  met r ic  t o n s .  

b .  S o c i o e c o n o ~ n i c s  and  Demography 

T h e  p o p u l a t i o n  ( 1 9 7 0 )  o f  P o c a t e l l o  is  4 0 , 0 0 0 ,  
a b o u t  7 7  p e r c e n t  o f  t h e  p o p u l a t i o n  o f  Bannock C o u n t y .  The 
p o p u l a t i o n  h a s  s t e a d i l y  i n c r e a s e d  and  f o r e c a s t s  (some 
c o n t r o v e r s i a l )  i n d i c a t e  t h a t  t h e  p o p u l a t i o n  o f  t h e  c i t y  may 
i n c r e a s e  by 3 0 , 0 0 0  by 1 9 8 0 .  The p r o j e c t e d  i n c r e a s e  is p r i -  
m a r i l y  b a s e d  o n  g r o w t h  o f  t h e  B u c y r u s - E r i e  p l a n t .  The b i r t h  
r a t e  a n d  f e r t i l i t y  r a t e  f o r  t h e  c o u n t y  i n  1 9 7 5  were  2 3 . 3  a n d  
1 0 1 . 5 ,  r e s p e c t i v e l y .  They compare  t o  r e s p e c t i v e  v a l u e s  o f  
1 9 . 1  a n d  9 2 . 0  f o r  I d a h o  a n d  1 4 . 8  a n d  66.7 f o r  t h e  U n i t e d  
S t a t e s  as a w h o l e .  E i g h t y - t h r e e  new h o u s i n g  u n i t s  were 
a u t h o r i z e d  i n  P o c a t e l l o  i n  1 9 7 0 ;  i n  1 9 7 6 ,  1104  were  
a u t h o r i z e d .  P r i m a r y  e m p l o y e r s  i n  t h e  c o u n t y  i n  1 9 7 5  w e r e  
t r a d e  ( 5 , 0 6 5 )  , s t a t e  and  l o c a l  ( 4 , 5 4 7 ) ,  s e r v i c e s  ( 3 , 4 3 7 )  , 
t r a n s p o r t a t i o n  a n d  u t i l i t i e s  ( 2 , 8 5 9 ) ,  and  m a n u f a c t u r i n g  
( 2 , 6 5 3 ) .  The p e r c e n t  o f  t h e  l a b o r  f o r c e  unemployed i n  1 9 7 0  
was 5 . 7  p e r c e n t ;  i n  1976  i t  had  d r o p p e d  t o  4 . 9  p e r c e n t .  Ten 
p e r c e n t  o f  f a m i l i e s  were b e l o w  t h e  p o v e r t y  l e v e l  i n  1 9 6 9 ,  
a n d  a n  a v e r a g e  o f  1 , 4 0 0  p e r s o n s  u t i l i z e d  w e l f a r e  i n  1 9 7 5 .  
L a r c e n y  o f f e n s e s  a c c o u n t e d  f o r  6 6  p e r c e n t  o f  a l l  crime i n  
t h e  c o u n t y  i n  1 9 7 6 ,  w h i l e  m u r d e r  a c c o u n t e d  f o r  less  t h a n  0 . 1  
p e r c e n t .  

c .  A r c h a e o l o g i c a l  and H i s t o r i c a l  

T h e  P o c a t e l l o  area was a n  a r e a  o f  e x t e n s i v e  
t r a v e l  by f u r  t r a d e r s  and  i m m i g r a n t s  i n  t h e  e a r l y  1 8 0 0 ' s .  
The  Oreyon  T r a i l ,  i t s  s o u t h  a l t e r n a t e ,  and  t h e  L a n d e r  Road 
a l l  e n t e r e d  I d a h o  e a s t  o f  P o c a t e l l o .  The l a t t e r  two t r a i l s  
m e t  t h e  O r e g o n  T r a i l  o n  w h a t  is  now t h e  F o r t  i-la11 I n d i a n  
R e s e r v a t i o n ,  40 km n o r t h e a s t  o f  P o c a t e l l o .  They c o n t i n u e d  
west t o  t h e  S n a k e  R i v e r ,  t h e n  f o l l o w e d  i t s  c o u r s e  t o  t h e  
s o u t h w e s t .  The C a l i f o r n i a  T r a i l  t o o k  o f f  f r o m  t h e  O r e g o n  
T r a i l  a t  Soda  S p r i n g s  and  t r a v e r s e d  t h e  a r e a  s o u t h  o f  
P o c a t e l l o .  By 1 8 6 0 ,  p e r m a n e n t  s e t t l e m e n t s  were  underway .  

S o u t h e a s t  I d a h o  is p a r t  o f  t h e  Great B a s i n  e t h -  
n o g r a p h i c  c u l t u r e  a r e a .  The n a t i v e s  were h u n t e r s  a n d  
g a t h e r e r s .  B e c a u s e  o f  t h e i r  s e a s o n a l  t r e k s ,  t h e r e  is  n o  
l a r g e  a c c u m u l a t i o n  o f  a r t i f a c t s  i n  a n y  o n e  a r e a .  



d .  A e s t h e t i c  V a l u e s  

P o o r  a i r  q u a l i t y  is  a m a j o r  p r o b l e m  i n  t h e  
P o c a t e l l o  a r e a  a n d  i m p a c t s  t h e  r e c r e a t i o n a l  v a l u e  o f  t h e  
r e g i o n .  The m a i n  r e c r e a t i o n a l  asset  o f  t h e  area is  Amer ican  
F a l l s  R e s e r v o i r ,  wh ich  l i e s  o u t s i d e  t h e  P o c a t e l l o  s t u d y  
a r e a .  P o c a t e l l o  is  l o c a t e d  a t  t h e  f o o t  o f  r a t h e r  p i c -  
t u r e s q u e  m o u n t a i n s ,  w h i c h  a f f o r d s  some a e s t h e t i c  v a l u e  t o  
t h e  l o c a l  r e s i d e n t s .  

G .  HAILEY 

1. P h y s i c a l  E n v i r o n m e n t  

a .  C l i m a t e  

The H a i l e y  area is  c h a r a c t e r i z e d  by l o n g ,  c o l d  
w i n t e r s  a n d  s h o r t ,  d r y  summers.  Average  m o n t h l y  t e m -  
p e r a t u r e s  r a n g e  f r o m  -7OC i n  J a n u a r y  t o  20°C i n  J u l y .  The 
n o r m a l  a n n u a l  p r e c i p i t a t i o n  r a n g e s  f r o m  38 cm a t  H a i l e y  i n  
t h e  Wood R i v e r  v a l l e y  t o  o v e r  48 c m  i n  t h e  n e a r b y  f o o t h i l l s .  
N e a r l y  5 0  p e r c e n t  o f  t h e  a n n u a l  p r e c i p i t a t i o n  f a l l s  as snow 
f r o m  December t h r o u g h  F e b r u a r y .  The snow d e p t h  p e a k s  i n  
March a t  1 1 3  c m  ( 1 8 9 0  m e l e v a t i o n ) .  The maximum snow d e p t h  
r e c o r d e d  a t  t h i s  s t a t i o n  is  1 8 3  c m .  Wind p a t t e r n s  are 
d e t e r m i n e d  a l m o s t  e n t i r e l y  by t o p o g r a p h y  a n d  v a r y  s i g n i f i -  
c a n t l y  o v e r  t h e  a r e a .  

b .  A i r  Q u a l i t y  

T h e  a r e  n o  major a i r - p o l l u t i n g  i n d u s t r i e s  i n  t h e  
c e n t r a l  I d a h o  r e g i o n ;  a s  a  r e s u l t ,  t h e  a i r  q u a l i t y  o f  t h e  
H a i l e y  a r e a  i s  e x t r e m e l y  good .  T h e r e  are two a i r  q u a l i t y  
s t a t i o n s  i n  t h e  r e g i o n ,  o n e  1 1 0  km s o u t h  o n  t h e  s o u t h e r n  
S n a k e  R i v e r  P l a i n  a n d  o n e  a t  Craters o f  t h e  Moon N a t i o n a l  
Monument, 80  km t o  t h e  east .  The n o r m a l  s u s p e n d e d  p a r -  
t i c u l a t e  c o n c e n t r a t i o n s  a t  t h e s e  two s t a t i o n s  are 40 pg/m3 
a n d  less  t h a n  1 0  ug/m3, r e s p e c t i v e l y .  E s t i l n a t e s  o f  t h e  p a r -  
t i c u l a t e  l e v e l s  a r o u n d  H a i l e y  i n d i c a t e  t h a t  n o r m a l  con- 
c e n t r a t i o n s  a p p r o x i m a t e  t h o s e  a t  Craters  o f  t h e  Moon. 

c .  Land R e s o u r c e s  

The g e n e r a l  t o p o g r a p h y  o f  t h e  a r e a  is  s t e e p  
a n d  r o u g h  and  e x h i b i t s  t h e  e f f e c t s  o f  b o t h  e x t e n s i v e  g l a -  
c i a t i o n  a n d  s t r e a m  e r o s i o n .  E l e v a t i o n s  i n  t h e  area o f  
i n t e r e s t  r a n g e  f r o m  1630  m a t  H a i l e y  t o  2700 m o n  K e l l y  
M o u n t a i n .  E l e v a t i o n s  i n  t h e  m a i n  S a w t o o t h  M o u n t a i n s  t o  t h e  
n o r t h w e s t  e x c e e d  3150 m .  The v a l l e y  o f  t h e  Wood R i v e r ,  
w h i c h  f o r m s  t h e  e a s t e r n  b o u n d a r y  o f  t h e  a r e a ,  o p e n s  o n t o  t h e  
S n a k e  R i v e r  P l a i n  24 km s o u t h  o f  H a i l e y .  E a s t - w e s t  t r e n d i n g  



G .  Hailey S t u d y  Area 



r i d g e s  and  v a l l e y s  d i s s e c t  t h e  a r e a ,  r e s u l t i n g  i n  t h e  s t e e p  
s l o p e s  a n d  h i g h  r e l i e f  c h a r a c t e r i s t i c  o f  t h e  r e g i o n .  

( 2 )  Geology  

The g e o l o g y  o f  t h e  I i a i l e y  area r e f l e c t s  
u p l i f t ,  i n t r u s i o n ,  g l a c i a t i o n ,  v u l c a n i s m ,  a n d  s t r e a m  
e r o s i o n ,  a l l  o f  w h i c h  h a v e  p l a y e d  a m a j o r  r o l e  i n  t h e  s t r u c -  
t u r e  o f  t h e  a r e a .  H a i l e y  is  l o c a t e d  a t  t h e  b o u n d a r y  o f  t h e  
I d a h o  B a t h o l i t h  and  t h e  S n a k e  R i v e r  P l a i n .  A s  a r e s u l t ,  
b o t h  t h e  g r a n i t i c s  o f  t h e  B a t h o l i t h  a n d  v o l c a n i c  f l o w s  and  
d e b r i s  p r e d o m i n a t e .  G l a c i a l  d e p o s i t s  a n d  a l l u v i u m  o v e r l i e  
v o l c a n i c  d e b r i s ,  m a r i n e  d e t r i t u s ,  and  q u a r t z i t e  i n  t h e  
n o r m a l - f a u l t e d  Wood R i v e r  v a l l e y .  I n  a d d i t i o n  t o  t h e  f a u l t s  
b o u n d i n g  t h e  v a l l e y ,  a m a j o r  n o r t h e a s t - s o u t h w e s t  t r e n d i n g  
t h r u s t - b l o c k  b o u n d a r y  f a u l t  is e v i d e n t  a l o n g  Deer C r e e k  
c a n y o n  e x t e n d i n g  i n t o  t h e  P i o n e e r  M o u n t a i n s  t o  t h e  eas t  oE 
t h e  v a l l e y .  L i k e  t h e  S n a k e  R i v e r  P l a i n ,  t h e  H a i l e y  area 
seems a s e i s m i c ,  a l t h o u g h  a l a r g e  number o f  e a r t h q u a k e s  o c c u r  
i n  t h e  S a w t o o t h  M o u n t a i n s  n o r t h  o f  S t a n l e y .  

( 3 )  S o i l s  

S o i l s  r a n g e  f r o ~ n  d e e p  a n d  p r o d u c t i v e  i n  t h e  
v a l l e y  b o t t o m s  t o  s h a l l o w  a n d  u n p r o d u c t i v e  o n  t h e  s t e e p  
s o u t h  s l o p e s .  Much o f  t h e  area i s  c h a r a c t e r i z e d  by f l u v i a l  
s l o p e s  w i t h  s o i l s  fo rmed  f r o m  u n d e r l y i n g  g r a n i t i c s ,  
s a n d s t o n e ,  v o l c a n i c  r h y o l i t e s ,  a n d  metamorphosed  s e d i m e n t s .  
S o i l s  d e r i v e d  f rom t h e  g r a n i t i c s  o f  t h e  B a t h o l i t h  are 
g e n e r a l l y  g r a v e l l y ,  s a n d y  loarns o r  loamy s a n d s .  The p r o f i l e  
i s  n o t  wel l  d e v e l o p e d  a n d  r a n g e s  i n  d e p t h  f r o m  2 5  c m  t o  90 
c m .  S e d i m e n t a r y  s o i l s  a r e  m o d e r a t e l y  d e e p  c l a y s  or 
c l a y l o a m s  o v e r  w e l l - f r a c t u r e d  b e d r o c k ,  S o i l s  whose  p a r e n t  
m a t e r i a l  is v o l c a n i c  a re  l o a m s  o r  c l a y  l o a m s  w i t h  s h a l l o w  t o  
m o d e r a t e l y  d e e p  p r o f i l e s .  The s o i l s  o f  t h e  B a t h o l i t h  are 
h i g h l y  e r o s i v e ,  w h i l e  t h e  s e d i m e n t a r y  a n d  v o l c a n i c  s o i l s  are 
v e r y  c o h e s i v e  a n d  much less  e r o s i v e .  

d .  W a t e r  Resources 

( I )  S u r f a c e  Water 

The p r i m a r y  stream i n  t h e  a r e a  is t h e  Big  
Wood R i v e r ,  w h i c h  is  f e d  l a r g e l y  by s n o w m e l t  i n  t h e  u p p e r  
r e a c h e s  o f  t h e  w a t e r s h e d .  T e m p e r a t u r e  v a r i a t i o n s  c o n t r o l  
t h e  stream d i s c h a r g e  d u r i n g  t h e  h i g h  s p r i n g  r u n o f f .  
P r e c i p i t a t i o n  r a r e l y  c o n t r i b u t e s  d i r e c t l y  t o  h i g h  r u n o f f  i n  
t h e  b a s i n .  The B i g  Wood R i v e r  d r a i n s  o v e r  1 6 6 0  km2 o f  t h e  
B o u l d e r ,  P i o n e e r ,  a n d  s o u t h e r n  S a w t o o t h  P l o u n t a i n s .  The 
r i v e r  e m p t i e s  i n t o  t h e  Magic R e s e r v o i r  which  p r o v i d e s  i r r i -  
g a t i o n  water s u p p l y  f o r  L i n c o l n  a n d  Gooding  c o u n t i e s ,  25 km 
s o u t h  o f  H a i l e y .  D i v e r s i o n s  a b o v e  H a i l e y  a r e  u s e d  t o  i r r i -  
g a t e  a n  a v e r a g e  o f  4000 h a .  The a v e r a g e  d i s c h a r g e  o f  t h e  



r i v e r  a t  H a i l e y  is  1 0 . 8  m 3 / s ,  w i t h  r e c o r d e d  e x t r e m e s  o f  1 4 1  
n 3  a n d  0 m3/s. F o r t y - s e v e n  p e r c e n t  o f  t h e  t o t a l  f l o w  o f  
t h e  r i v e r  i n  t h e  1 9 7 6  w a t e r  y e a r  o c c u r r e d  i n  May a n d  J u n e .  
A v e r a g e  water q u a l i t y  o f  t h e  r i v e r  i n  1 9 7 5  a n d  1 9 7 6  j u s t  
s o u t h  o f  H a i l e y  is  shown i n  t a b l e  G-1. I r r i g a t o r s  are 
g e n e r a l l y  s h o r t  o f  w a t e r  e a c h  y e a r .  D e c r e e d  w a t e r  r i g h t s  on  
t h e  r i v e r  a b o v e  t h e  Magic  R e s e r v o i r  t o t a l  a p p r o x i m a t e l y  28  
m3/s.  

TABLE G - l  
WATER QUALITY O F  THE BIG WOOD RIVER, 1 9 7 5  AND 1 9 7 6  

C a  39 HCOS 140  
K 1-1 SOZ 15 
Mg 7 . 6  TDS 1 4 9  
N a  3 . 3  S p e c i f i c  290 

- C o n d u c t a n c e  
Cl 1 . 4  
F- 0 .3  PH 8 . 3  

( 2 )  G r o u n d w a t e r  

The Wood R i v e r  a q u i f e r  is  u n c o n f i n e d  
f l u v i o - g l a c i a l  s e d i m e n t a r y  d e p o s i t  u n d e r l y i n g  t h e  v a l l e y  t o  
d e p t h s  o f  more t h a n  90  m .  Beds  o f  s a n d  a n d  g r a v e l  i n t e r -  
b e d d e d  w i t h  c l a y s  a n d  s i l t  y i e l d  l a r g e  s u p p l i e s  o f  w a t e r  t o  
we l l s  u p  t o  30 rn d e e p  i n  t h e  v a l l e y .  The w a t e r  t a b l e ,  w h i c h  
h a s  a n  a v e r a g e  g r a d i e n t  o f  7 .6  m/km, is d e e p e s t  i n  l a t e  
w i n t e r  and  s h a l l o w e s t  i n  J u n e .  The g r o u n d w a t e r  is  o f  u n i -  
f o r m l y  good q u a l i t y ,  a l t h o u g h  it r a n g e s  f r o m  m o d e r a t e l y  h a r d  
t o  h a r d .  G r o u n d w a t e r  o u t f l o w  f r o m  t h e  u p p e r  B i g  Wood B a s i n  
t o t a l s  a b o u t  6000  hm3 a n n u a l l y .  

2.  N a t u r a l  E n v i r o n m e n t  

a .  F l o r a  

The d o m i n a n t  v e g e t a t i o n  t y p e s  a r o u n d  H a i l e y  a n d  
i n  t h e  m o u n t a i n s  t o  t h e  west are c o n i f e r  timber a n d  
s a g e b r u s h - g r a s s .  L o d g e p o l e  p i n e  ( P i n u s  c o n t o r t a )  a n d  
D o u g l a s  f i r  o c c u r  p r i m a r i l y  o n  t h e  n o r t h  and  e a s t  s l o p e s ,  
w h i l e  m o u n t a i n  b i g  s a g e b r u s h ,  b i t t e r b r u s h ,  b l u e  bunch  
w h e a t g r a s s ,  a n d  c h o k e c h e r r y  g e n e r a l l y  o c c u r  o n  t h e  s o u t h  a n d  
west s l o p e s ,  A s s o c i a t e d  v e g e t a t i o n  t y p e s  f o u n d  i n  t h e  
v a l l e y  b o t t o m s  i n c l u d e  g r a s s l a n d ,  meadow, a s p e n ,  and  
r i p a r i a n .  S l o p e s  a l o n g  t h e  n o r t h  s i d e  o f  u p p e r  Deer C r e e k  
are  h i g h l y  s e n s i t i v e  a n d  d i f f i c u l t  t o  r e v e g e t a t e .  A l t h o u g h  
v e g e t a t i o n  t y p e s  t h r o u g h o u t  t h e  a r e a  are  w e l l - e s t a b l i s h e d ,  
f o r e s t  f i r e s  and  t i m b e r  h a r v e s t s  r e s u l t  i n  l o c a l .  s h o r t - t e r m  

- c h a n g e s .  
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b .  Fauna  

P r i m a r y  l a r g e  mammals i n  t h e  area i n c l u d e  mule  
d e e r ,  e l k ,  b l a c k  b e a r ,  a n d  m o u n t a i n  g o a t s  (Oreamnos  
a m e r i c a n u s )  . P r e d a t o r s  i n c l u d e  b e a r ,  m o u n t a i n  l i o n  ( F e l i s  
c o n c o l o r ) ,  l y n x  ( L y n x  c a n a d e n s i s ) ,  b o b c a t ,  and  c o y o t e .  
Common r o d e n t s  i n c l u d e  t h e  Co lumbian  g r o u n d  s q u i r r e l ,  r e d  
s q u i r r e l  ( T a m i a s c i u r u s  h u d s o n i c u s ) ,  chipmunk ( E u t a m i a s  s p . ) ,  
d e e r  mouse ( P e r o m y s c u s  m a n i c u l a t u s ) ,  and  snowshoe  r a b b i t .  
F o r e s t  g r o u s e  ( T e r a o n i d a e )  a re  common i n  t h e  t i m b e r e d  a r e a s ,  
w h i l e  p a s s e r i n e  s p e c i e s  i n c l u d i n g  f o x  s p a r r o w  ( P a s s e r e l l a  
i l i a c a ) ,  s o n g  s p a r r o w  ( M e l o s p i z a  m e l o d i a ) ,  a n d  y e l l o w t h r o a t  
( G e o t h l y p i s  t r i c h a s )  a re  f o u n d  t h r o u g h o u t  t h e  a r e a .  B e a v e r  
( C a s t o r i d a e ) ,  m u s k r a t ,  s n i p e  ( S c h o l o p a c i d a e ) ,  b l a c k b i r d s  
( C o r v i d a e )  , f r o g s ,  a n d  g a r t e r  s n a k e s  ( T h a m n o p h i s  s i r t a l i s )  
a re  common i n  t h e  m a r s h y  v a l l e y  b o t t o m s .  Summer r a n g e  f o r  
d e e r  a n d  e l k  is  a b u n d a n t .  E x t r e m e l y  v a l u a b l e  w i n t e r  r a n g e  
i s  l o c a t e d  i n  Deer C r e e k  c a n y o n ,  o n  B u t t e r c u p  M o u n t a i n  t o  
t h e  west ,  a n d  a l o n g  W i l l o w  C r e e k  t o  t h e  s o u t h .  
A p p r o x i m a t e l y  1 0 0  e l k  a n d  300 d e e r  w i n t e r  a l o n g  t h e  
s a g e b r u s h - c o v e r e d  s o u t h  s l o p e s  o f  Deer C r e e k  c a n y o n .  Cow 
C r e e k  c a n y o n  i n  t h e  n o r t h e r n  p a r t  o f  t h e  a r e a  is v e g e t a t e d  
w i t h  a s p e n  a n d  p r o v i d e s  good e l k  f o r a g e  d u r i n g  c a l v i n g  i n  
May a n d  J u n e .  From 40 t o  60  e l k  c a n  be f o u n d  i n  t h e  a r e a  
d u r i n g  t h i s  p e r i o d .  

c .  A q u a t i c s  

F i s h  f o u n d  i n  t h e  major s t r e a m s  o f  t h e  r e g i o n  
i n c l u d e  r a i n b o w ,  c u t t h r o a t ,  e a s t e r n  b r o o k  t r o u t ,  and 
w h i t e f i s h .  D o l l y  V a r d e n  t r o u t  and  k o k a n e e  s a l m o n  
( O n c o r h y n c h u s  n e r k a )  a r e  f o u n d  i n  t h e  S o u t h  F o r k  o f  t h e  
Boise R i v e r  j u s t  w e s t  o f  t h e  area o f  i n t e r e s t .  F i s h e r i e s  
c a p a b i l i t y  is low t h r o u g h o u t  t h e  t r i b u t a r i e s  o f  t h e  B i g  Wood 
K i v e r .  T h e s e  streams d o  c o n t a i n  some n a t i v e  r a i n b o w  t r o u t .  
S e v e r a l  t imes a  y e a r ,  f i s h  a r e  p l a n t e d  i n  S o l d i e r  C r e e k ,  
W i l l o w  C r e e k ,  and  D e e r  C r e e k .  

3 .  C u l t u r a l  E n v i r o n m e n t  

a .  Land U s e  

Of t h e  3 0 , 6 0 0  h a  i n  t h e  a r e a  o f  i n t e r e s t ,  a n  
e s t i m a t e d  1 1 , 7 0 0  h a  a r e  u n d e r  t h e  j u r i s d i c t i o n  o f  t h e  
S a w t o o t h  N a t i o n a l  F o r e s t ,  9800 h a  are c o n t r o l l e d  by t h e  
B u r e a u  o f  Land Management,  1500  h a  b e l o n g  t o  t h e  S t a t e  o f  
I d a h o ,  a n d  t h e  r e m a i n d e r  is  p r i v a t e  l a n d .  Land u s e s  o n  t h e  
USFS and  BLM i n  t h e  w e s t e r n  h a l f  o f  t h e  a r e a  o f  i n t e r e s t  
i n c l u d e  s n o w m o b i l i n g ,  h u n t i n g ,  c r o s s - c o u n t r y  s k i i n g ,  s c e n i c  
t r a v e l ,  a n d  summer r e c r e a t i o n ,  m i n i n g  ( 1 6  l e a d  a n d  s i l v e r  
m i n e s  are l o c a t e d  i n  t h e  a r e a ) ,  and  c a t t l e  a n d  s h e e p  
g r a z i n g .  R e c r e a t i o n a l  f a c i l i t i e s  a t  C l a r e n d o n  Hot S p r i n g s  
are  t h e  o n l y  g e o t h e r m a l  d e v e l o p m e n t  i n  t h e  a r e a .  The 



e a s t e r n  h a l f  o f  t h e  a r e a  is  u s e d  f o r  g r a z i n g ,  f a r m i n g ,  a 
t r a v e l  c o r r i d o r ,  and  r e s i d e n t i a l .  

b .  S o c i o e c o n o m i c s  and  Demography 

A l l  o f  t h e  area o f  i n t e r e s t  is  l o c a t e d  i n  B l a i n e  
C o u n t y ,  w h i c h  had a p o p u l a t i o n  i n  1 9 7 6  o f  7 9 0 0 .  The p o p u l a -  
t i o n  d e n s i t y  i n  t he  c o u n t y  i n  t h a t  y e a r  was 1 . 7  peop le /km2.  
E i g h t e e n  p e r c e n t  o f  t h e  c o u n t y  p o p u l a t i o n  is  c l a s s e d  as  
r u r a l - f a r m ,  w h i l e  8 2  p e r c e n t  is  c l a s s e d  a s  r u r a l - n o n f a r m .  
H a i l e y ,  t h e  c o u n t y  s ea t ,  had  a p o p u l a t i o n  i n  1 9 7 0  o f  1 4 2 5 .  
T h e  c o u n t y  p o p u l a t i o n  i n c r e a s e d  38 p e r c e n t  i n  t h e  s i x  y e a r s  
f r o m  1970  t o  1 9 7 6 ,  compared  t o  a  1 6 . 5  p e r c e n t  p o p u l a t i o n  
i n c r e a s e  i n  t h e  S t a t e  o f  I d a h o  d u r i n g  t h e  same p e r i o d .  
M i g r a t i o n  a c c o u n t e d  f o r  79  p e r c e n t  o f  t h e  c o u n t y ' s  p o p u l a -  
t i o n  i n c r e a s e .  

The unemployment  r a t e  i n  t h e  c o u n t y  i n  1 9 7 6  w a s  
1 4 . 4  p e r c e n t ,  r a n g i n g  f r o m  1 0 . 6  p e r c e n t  i n  S e p t e m b e r  t o  22  
p e r c e n t  i n  May a t  t h e  e n d  o f  t h e  s k i  s e a s o n .  S e r v i c e s  as  a 
g r o u p  employ  t h e  l a r g e s t  number o f  people ( 2 7  p e r c e n t  o f  
t o t a l ) ,  w i t h  t r a d e ,  s t a t e  a n d  l o c a l ,  a n d  n o n f a r m  p r o p r i e t o r s  
t o g e t h e r  a c c o u n t i n g  f o r  a n  a d d i t i o n a l  40 p e r c e n t .  per 
c a p i t a  income i n  1 9 7 0  was 1 1 4  p e r c e n t  o f  t h e  s t a t e  a v e r a g e .  

c .  A r c h a e o l o g i c a l  a n d  H i s t o r i c a l  

A r c h a e o l o g i c a l  s u r v e y s  i n  t h e  r e g i o n  i n d i c a t e  
t h a t  p r i m i t i v e  man i n h a b i t e d  t h e  area; h o w e v e r ,  n o  e x t e n s i v e  
a r c h a e o l o g i c a l  s t u d i e s  h a v e  b e e n  c o n d u c t e d  w h i c h  y i e l d  s p e -  
c i f i c  d a t a  f o r  t h e  area. The f i r s t  w h i t e  man i n  t h e  area 
was a t r a p p e r  t r a v e r s i n g  t h e  m o u n t a i n s  t o  Boise i n  1 8 2 4 .  A 
g o l d  d i s c o v e r y  i n  1 8 6 3  l e d  t o  t h e  f o u n d i n g  o f  H a i l e y  a n d  
Ketchum. Marly o f  t h e  m i n i n g  t o w n s  e s t a b l i s h e d  d u r i n g  t h e  
s u b s e q u e n t  30  y e a r s  a r e  now g h o s t  towns .  H o m e s t e a d i n g  
f l u o r i s h e d  i n  t h e  1 8 8 0 ' s  and  s h e e p  g r a z i n g  was  e x t e n s i v e  
u n t i l  t h e  S a w t o o t h  N a t i o n a l  F o r e s t  was e s t a b l i s h e d  i n  1 9 0 5 .  
T h e  Union  P a c i f i c  R a i l r o a d  b e g a n  c o n s t r u c t i o n  o f  t h e  Sun 
V a l l e y  Resort i n  1 9 3 6 ,  m a r k i n g  t h e  a d v e n t  o f  r e c r e a t i o n  as  a 
m a j o r  i n d u s t r y  i n  t h e  area. 

d .  A e s t h e t i c  V a l u e s  

The H a i l e y  a r e a  is  h i g h l y  p r i z e d  f o r  b o t h  i ts 
a b u n d a n t  w i l d l i f e  a n d  n e a r - p r i s t i n e  w i l d e r n e s s .  L o c a t e d  o n  
t h e  e d g e  o f  t h e  S a w t o o t h  N a t i o n a l  R e c r e a t i o n  Area, t h e  o n l y  
r o a d  i n t o  t h e  r e g i o n  is  h e a v i l y  u t i l i z e d  b y  r e c r e a t i o n a l  
t r a v e l e r s .  The  s t u d y  area r e c e i v e s  h e a v y  u s e  i n  summer by 
b a c k p a c k e r s  and  c a m p e r s  and  i n  w i n t e r  by  s k i e r s ,  who 
f r e q u e n t  t h e  a r e a  f r o m  a l l  p a r t s  o f  t h e  w o r l d .  P r e s e r v a t i o n  
o f  t h e  e n v i r o n m e n t  i n  t h i s  a r e a  would  b e  a  major c o n c e r n  t o  
p o t e n t i a l  d e v e l o p e r s .  
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I V .  POTENTIAL ENVIRONMENTAL IMPACTS 

The e n v i r o n m e n t a l  i i n p a c t s  t h a t  may r e s u l t  f r o m  t h e  de-  
v e l o p n i e n t  o f  g e o t h e r m a l  r e s o u r c e s  i n  t h e  a r e a s  u n d e r  con- 
s i d e r a t i o n  w i l l  v a r y  s i g n i f  i c a n t l y .  I n  g e n e r a l ,  t h e  
d e v e l o p m e n t s  w i l l  b e  o n  a r e l a t i v e l y  s m a l l  s c a l e ,  s o  t h a t  
c u m u l a t i v e  i r n p a c t s  i n  a n y  o n e  a r e a  w i l i  b e  m i n o r .  

A .  A I R  QUALITY 

S o u r c e s  o f  a i r  p o l l u t i o n  f r o m  g e o t h e r m a l  d e v e l o p m e n t  
i n c l u d e  d u s t  f r o m  c l e a r e d  a r e a s  and  r o a d s ,  v e h i c l e  
e m i s s i o n s ,  d i s s o l v e d  y a s s e s  i n  t h e  g e o t h e r m a l  f l u i d s ,  and  
e m i s s i o n s  froin i n d u s t r i a l  p r o c e s s e s .  D u s t  c a n  b e  c o n t r o l l e d  
t o  a  c e r t a i n  e x t e n t  by g r a v e l l i n g ,  w a t e r i n g ,  or o i l i n g  r o a d s  
a n d  s i t e s .  The d i s s o l v e d  g a s  c o n t e n t  ( e s p e c i a l l y  h y d r o g e n  
s u l f i d e )  i n  most g e o t h e r m a l  r e s o u r c e s  i n  I d a h o  is  v e r y  low. 
G e o t h e r m a l  s y s t e m s  w i l l  b e  a  c l o s e d  c y c l e  u n i t  i n  most 
processes, r e s u l t i n g  i n  no r e l e a s e  o f  d i s s o l v e d  g a s s e s  t o  
t h e  e n v i r o n m e n t .  Where t h i s  is n o t  t h e  case, g a s  e m i s s i o n s  
c a n  b e  r e d u c e d  t h r o u g h  t h e  u s e  o f  s c r u b b i n g  u n i t s .  
E m i s s i o n s  f rom i n d u s t r i a l  p r o c e s s e s  w i l i  v a r y  and  c a n  b e  
c o n t r o l l e d ,  i f  n e c e s s a r y ,  t o  meet s t a t e  a n d  f e d e r a l  
r e g u l a t i o n s .  

N o i s e  l e v e l s  d u r i n g  q e o t h e r ~ n a l  d e v e l o p n e n t  w i l l  
g e n e r a l l y  b e  h i g h e s t  d u r i n g  w e l l  d r i l l i n g .  N o i s e  l e v e l s  
f r o m  d r i l l  r i g s  r a n g e  f r o n  less t h a n  50 dDA a t  6 m f o r  c a b l e  
too l  r i g s  t o  h i g h e r  t h a n  7 0  dBA a t  6 rn f o r  o i l  r i g s .  D r i 1 . l  
r i g s  may o p e r a t e  f o r  2 4  h o u r s  a  d a y  where  t h e  n o i s e  d o e s  n o t  
c a u s e  d i s r u p t i o n .  The n o i s e  froin o p e n  w a t e r  d i s c h a r g e  l i n e s  
f r o m  a g e o t h e r m a l  w e l l  r a r e l y  e x c e e d s  7 0  dBA a t  1 . 5  m .  Any 
o f  t h e s e  n o i s e  l e v e l s  s h o u l d  b e  r e d u c e d  t o  l e s s  t h a n  6 0  dBA 
a t  300  m .  

C .  SOILS 

The p r i m r y  e n v i r o n m e n t a l  i m p a c t s  oE g e o t h e r m a l  d e v e l o p -  
m e n t  o n  s o i l s  w i l l  b e  i n c r e a s e d  e r o s i o n  o n  c l e a r e d  l a n d  a n d  
i n s t a b i l i t i e s  o n  s t e e p  s l o p e s .  To a  g r e a t  e x t e n t ,  t h e s e  
impacts c a n  be  r e d u c e d  t h r o u y h  c a r e f u l  s i t i n g  o f  w e l l  and  
p l a n t  s i t e s .  The h i l l s  s u r r o u n d i n g  P o c a t e l l o  a n d  t h e  
c a n y o n s  i n  t h e  f i a i l e y  a r e a  a r e  e s p e c i a l l y  s u s c e p t i b l e  t o  
s o i l  s t a b i l i t y  p r o b l e m s .  

D .  WATER RESOURCES 

The i m p a c t  oE g o e t h e r m a 1  r e s o u r c e s  on  w a t e r  q u a l i t y  and 
s u p p l y  is  o n e  o f  t h e  m a j o r  c o n c e r n s  i n  t h e  S t a t e  o f  I d a h o .  
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W a t e r  c o n t a m i n a t i o n  c a n  r e s u l t  f r o m  c a s i n g  l e a k s ,  s e e p a g e  
f  rom h o l d i n g  p o n d s ,  u n c o n t r o l l e d  d i s c h a r g e  f r o m  we l l s ,  a n d  
i m p r o p e r  d i s p o s a l  o f  t h e  g e o t h e r m a l  f l u i d s .  R e g u l a t i o n s  
r e q u i r e  t h a t  g e o t h e r m a l  wells be c a s e d  a n d  c e m e n t e d  t h r o u g h  
s h a l l o w  g r o u n d w a t e r  a q u i f e r s  t o  r e d u c e  t h e  c h a n c e  o f  
g e o t h e r m a l  f l u i d s  l e a k i n g  i n t o  t h e s e  a q u i f e r s  t h r o u g h  t h e  
w e l l b o r e .  D r i l l i n g  muds h e l p  t o  r e d u c e  t h e  s e e p a g e  f r o m  
h o l d i n g  p o n d s ;  h o w e v e r ,  i f  s e e p a g e  o f  p o o r  q u a l i t y  f l u i d s  is  
h i g h ,  t h e  h o l d i n g  p o n d s  c a n  be l i n e d .  P r o p e r  d e s i g n  o f  
w e l l s ,  w e l l h e a d s ,  p i p i n g  s y s t e m s ,  and  d i s c h a r g e  s y s t e m s  
s h o u l d  r e d u c e  t h e  c h a n c e s  o f  w a t e r  c o n t a m i n a t i o n  f r o m  t h e s e  
sources.  S a m p l e s  f r o m  t h e r m a l  wells a n d  s p r i n g s  a c r o s s  t h e  
s t a t e  i n d i c a t e  t o t a l  d i s s o l v e d  s o l i d s  r a n g i n g  f r o m  1 8 0  t o  
1 3 , 0 0 0  mg/ l ,  w i t h  a  mean o f  6 3 0  mg/ l .  The q u a l i t y  o f  some 
g e o t h e r m a l  f l u i d s ,  t h e n ,  c a n  b e  e x p e c t e d  t o  b e  c o m p a t i b l e  
w i t h  s u r f a c e  a n d  s h a l l o w  g r o u n d w a t e r s .  I n d i c a t i o n s  a r e  t h a t  
g e o t h e r m a l  s y s t e m  i n  I d a h o  are n o t  c o m p l e t e l y  s e p a r a t e d  
f r o m  o t h e r  g r o u n d w a t e r  a q u i f e r s .  A s  a  r e s u l t ,  p r o d u c t i o n  o f  
g e o t h e r m a l  f l u i d s  may i n t e r f e r e  w i t h  g r o u n d w a t e r  s u p p l i e s  i n  
some p l a c e s .  

E .  SEISMICITY 

G e o t h e r m a l  a r e a s  h a v e  b e e n  a s s o c i a t e d  w i t h  a r e a s  o f  
s i g n i f i c a n t  seismic a c t i v i t y .  P r o d u c t i o n  a n d  i n j e c t i o n  o f  
g e o t h e r m a l  f l u i d s  may i n c r e a s e  t h e  a c t i v i t y  i n  some a r e a s .  
T h e  S n a k e  R i v e r  P l a i n  i n  Xdaho is  c o n s i d e r e d  v e r y  a s e i s n i i c  
a n d  b a c k g r o u n d  l e v e l s  o f  s e i s m i c  a c t i v i t y  i n  t h e  a r e a s  u n d e r  
c o n s i d e r a t i o n  a r e  l o w .  Depend ing  o n  t h e  amount  o f  f a u l t i n g  
a n d  t h e  i m b a l a n c e  c r e a t e d  by p r o d u c t i o n  and  i n j e c t i o n  i n  
t h e s e  a r e a s ,  microseismic a c t i v i t y  may o r  may n o t  i n c r e a s e .  

F .  SUBSIDENCE 

Whenever l a r g e  q u a n t i t i e s  o f  f l u i d s  a r e  w i t h d r a w n  f r o m  
u n c o n s o l i d a t e d  s e d i m e n t s  o r  when d e c l i n i n g  r e s e r v o i r  
p r e s s u r e s  r e d u c e  t h e  s u p p o r t  f o r  o v e r b u r d e n ,  s u b s i d e n c e  may 
r e s u l t .  I n  some a r e a s  i n  I d a h o ,  s u b s i d e n c e  d u e  t o  t h e  
w i t h d r a w a l  o f  w a t e r  f o r  i r r i g a t i o n  h a s  b e e n  d o c u m e n t e d .  The 
a d v e r s e  i m p a c t s  o f  s u b s i d e n c e  d e p e n d  o n  t h e  l o c a t i o n .  
S i g n i f i c a n t  s u b s i d e n c e  i n  a  c i t y  may r e s u l t  i n  s t r u c t u r a l  
darnage t o  many b u i l d i n g s .  The same amount  o f  s u b s i d e n c e  i n  
a n  u n d e v e l o p e d  o r  a g r i c u i t u r a l  a r e a  may n o t  r e s u l t  i n  a n y  
damage.  

G .  FLORA 

'The m a j o r  i m p a c t  t o  f l o r a  g e n e r a l l y  r e s u l t s  f r o ~ n  t h e  
c i e a r i n g  o f  l a n d  f o r  r o a d s ,  d r i l l  s i t e s ,  and  p r o c e s s  
f a c i l i t i e s .  I f  t h o s e  d i s t u r b e d  l a n d s  a r e  r e v e g e t a t e d  w i t h  
n a t i v e  s p e c i e s  f o l l o w i n g  d e v e l o p m e n t ,  t h e  i m p a c t  c a n  b e  
r e d u c e d .  I f  n o t ,  s o i l  e r o s i o n  may i n c r e a s e  a n d  a s i g n i f  i- 
c a n t  i n v a s i o n  o f  n o x i o u s  s p e c i e s  s u c h  a s  h a l o g e t o n  



( H a l o g e t o n  g l o m e r a t u s )  may r e s u l t .  R e e s t a b l i s h m e n t  o f  
n a t i v e  v e g e t a t i o n  o n  u n s t a b l e  slopes is  d i f f i c u l t  a n d  i n  
a r e a s  w i t h  l o w  m o i s t u r e  a v a i l a b i l i t y ,  t h i s  r e e s t a b l i s h m e n t  
may t a k e  d e c a d e s .  

H .  FAUNA 

The i m p a c t  o n  l o c a l  f a u n a  i n  d e v e l o p e d  a g r i c u l t u r a l  or 
m e t r o p o l i t a n  a r e a s  w i l l  b e  m i n i m a l .  The  p r i m e  s p e c i e s  
d i s p l a c e d  by d e v e l o p m e n t  i n  t h o s e  areas w i l l  b e  small 
m a m m a l s .  I n  t h e  u n d e v e l o p e d  areas o f  H a i l e y ,  B l u e  G u l c h ,  
a n d  Bruneau-Grand View,  d e v e l o p m e n t  may r e s u l t  i n  major 
i m p a c t s  t o  f a u n a .  Each  o f  t h e s e  a r e a s  is  prime h a b i t a t  f o r  
e l k ,  mule  d e e r ,  a n d  r a p t o r s .  N e s t i n g  and  c a l v i n g  a r e a s  are 
p a r t i c u l a r l y  v u l n e r a b l e  i n  t h e  s p r i n g  and  e a r l y  summer a n d  
d e v e l o p m e n t  i n  t h e s e  areas s h o u l d  b e  a v o i d e d .  A q u a t i c  s p e -  
c i e s  may b e  i m p a c t e d  as  a r e s u l t  o f  i n c r e a s e d  e r o s i o n  o r  
d i s c h a r g e  o f  p o o r  q u a l i t y  g o e t h e r m a l  f l u i d s  t o  streams. I n  
most cases, d e s i g n  o f  f a c i l i t i e s  w i l l  r e d u c e  t h i s  i m p a c t .  

I .  SOCIOECONOMICS 

I f  major d e v e l o p m e n t  o c c u r s  i n  s p a r s e l y  p o p u l a t e d  areas ,  
t h e  p o p u l a t i o n  i n f l u x  may r e s u l t  i n  s i g n i f i c a n t  s o c i a l  and  
e c o n o m i c  i m p a c t s .  T h e s e  i m p a c t s  would  i n c l u d e  l a c k  o f  
h o u s i n g ,  s t r a i n  o n  u t i l i t i e s  a n d  s e r v i c e ,  e s p e c i a l l y  water 
s u p p l y  and  m e d i c a l  s e r v i c e s .  I f  d e v e l o p m e n t  o c c u r s  i n  a n  
o r d e r l y  manner ,  t h e r e  may be a n  o p p o r t u n i t y  f o r  p l a n n i n g  
e a r l y  i n  t h e  d e v e l o p m e n t  p h a s e  w h i c h  c o u l d  r e d u c e  many o f  
t h e  a d v e r s e  i m p a c t s .  The k i n d s  o f  d e v e l o p m e n t  t h a t  c a n  b e  
e x p e c t e d  i n  t h e  areas u n d e r  c o n s i d e r a t i o n  are e i t h e r  r e t r o -  
f i t t i n g  e x i s t i n g  p r o c e s s e s  t o  u t i l i z e  g e o t h e r m a l  f l u i d s  or 
s m a l l - s c a l e  new p r o c e s s e s .  T h e s e  d e v e l o p m e n t s  s h o u l d  r e s u l t  
i n  f ew a d v e r s e  s o c i o e c o n o m i c  i m p a c t s .  

J .  ARCHAEOLOGICAL AND HISTORICAL 

A l l  o f  t h e  areas u n d e r  c o n s i d e r a t i o n  a re  known t o  o r  are 
e x p e c t e d  t o  h a v e  s i g n i f i c a n t  h e r i t a g e  r e s o u r c e s .  Where 
t h e s e  r e s o u r c e s  h a v e  b e e n  d o c u m e n t e d  ( e . g . ,  t h e  r o u t e  t o  t h e  
O r e g o n  T r a i l ) ,  t h e y  s h o u l d  b e  p r o t e c t e d  d u r i n g  d e v e l o p m e n t .  
A r c h a e o l o g i c a l  c u r v e s  s h o u l d  b e  c o n d u c t e d  i n  u n d i s t u r b e d  
a r e a s  w h e r e  n o  d a t a  e x i s t .  I f  a r c h a e o l o g i c a l  r e s o u r c e s  are 
u n c o v e r e d  d u r i n g  d e v e l o p m e n t ,  s t a t e  a r c h a e o l o g i s t s  w i l l  be 
c o n s u l t e d .  
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